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A  POPULAR  (  OF  (SKOLOOY. 

(mwHRnK, 

Siu   John  HuliscilPJ,  has  said   that  ficology,  in  the  magnitude  nnd  sub- 
limity of  the  gbjecta  of  frhicfa  it  treat*,  ranks  in  the  scale  of  the  science*, 
next   to  Astronomy;  to   which   we  may  add,  that   it  will   ever  he  more 
']•,  cultivated,  been  m  I  knowledge  of  it  is  more  easily  nttain.il. I.-. 

iv  be  successfully  pursued  without  that  severe  preparatory  discipline 
of  mathematical  study  which  in  required  of  the  votaries  of  astronomy, 
before  they  can  advance  even  to  the  threshold  of  her  temple.  In  making 
this  assertion,  we  by  no  mean*  deny  the  dependence  of  geology  on  the 
other  sciences;  we  admit,  on  the  contrary,  that  he  who  would  be  a  per- 
fectly accomplished  geologist,  ought  to  be  familiar  with  the  whole  circle 
of  them.  He  ought  to  be  thoroughly  versed  in  WltllMtifl  and  general 
physics,  in  order  that  he  may  know  what  are,  and  what  are  not,  sound 
data  on  which  to  found  his  inference* — lie  ought  to  lie  skilled  in  mine- 
ralogy, that  he  may  know  the  proximate  constituents  of  rocks.  Of  the 
ral  results  of  chemistry  he  must  not  be  ignorant,  and  he  will  rind  it 
a  great  advantage  to  be  expert  in  obi  mica!  analysis.     The  organic  remains 

abed  in  the  strata,  will  make  constant  demands  upon  him  for  a 
knowledge  of  xoology  in  all  it*  branches,  and  in  particular  he  ought  10 
possess  such  an  intimate  isfwTtwiintanoe  iritb.  thoM  nice  diatinelfaai  which 
constitute  specific  dilT.r.  iK  is  in  ■ -.  .nehology,  as  of  itself  requires  tin-  -rn.lv 
of  a  whole  life,  and  such  a  profound  knowledge  of  comparative  osteology, 
as  enabled  Cn vie r,  lV.. in  the  examination  of  detached   bones,  to  remodel 

i lire  skeletons  of  animals  of  unknown  genera:  such  is  the  harmony 
of  proportion,  the  adaptation  of  means  to  ends,  and  of  parts  to  uses,  which 
the  wisdom  of  the  Creator  has  manifested  in  the  structure  of  organic 

s.  The  geologist  ought  moreover  to  be  a  botanist  of  the  highest 
wder,  and  in  the  most  extensive  sense  of  the  term.  He  ought  to  be 
able  not  merely  to  refer  a  plant  to  its  place  in  some  artificial  system,  by 
counting  its  stamina, — a  process  which  he  will  rarely,  if  ever,  have  an 
opportunity  of  applying  to  the  fossil  vegetation  of  former  worlds, — he 
ought  to  be  nhle,  from  the  examination  of  a  stem,  a  leaf,  or  a  seed-vessel, 
to  determine  the  natural  group  to  which  the  plant  belongs,  and  by  pointing 
«iii r  its  lial.il -i.  to  throw  light  on  the  circumstances  under  which  the  stratum 
containing  it  was  deposited.  He  ought,  moreover,  to  be  a  good  draughts- 
man, and  a  skilful  practical  surveyor.  Acquirements  so  varied  and 
extensive  as  these  are  attainable  by  few,  and  yet  much  may  be  done  in 
Utology  with  a  very  Kmited  proficiency  in  these  branches,  cA  Vw>w\e&^« . 
at  ■'  wrr  profound  acquaintance  with  any  of  them  we  mrtj  tOtaXftt 
"  It  -» 


■ 


V  A  POPULAR  COl'RSE  OF  GEOLOGY. 

alt  the  foot)  nf  tin-  Science,  and   all   tin-  inferences  drducihle  froin  i! 
; 1 1 1 ■  1  uli:ii  i»  more,  wo  mag  be  on  dined  to  institute  ; >< - 1 x -.  ■  original  hhcttqBj 
nnd  to  enroll  our  names  ou   the  list  of  those  who   bare  added,  bj   theft 
di -i  i ivories,  to  the  sum  of  human  knowledge, — for  geology  is  B  KBttn 
observation.      It  is,  moreover,  a  young   Bad  advancing  see  nee,  many  oj 
whom-  il.ii.i  r.  m.iin  to  lie  collected,  uu   in  the  collection   of  il'.'iii   than 

an  few  who  oan&ot  mist     When  we  know  about  a  doi f  the  tnoel 

common,  simple  minerals, — when  we  i.in  recognise  their  combinations  is 
rockx. — when  we  know  the  technical  terms  of  the  science,  and  can  di»- 
n.-li  1  rv-i.illine  from  sedimentary,  stratilied  from  iin-hatiticd  rocks, — 
BJM  when  we  know  the  order  in  which  the  strata  composing  the  earth's 
crust  succeed  each  other,  we  are  qualified  to  examine  nature  for  ourselves, 
and  to  study  geology,  where  it  is  lie.*!  studied,  in  the  field.  We  require  not 
the  expensive  observatory  or  laboratory  of  the  astronomer  or  the  chemist, 
1 — all  we  want  is  a  good  hammer,  and  n  strong  arm  to  use  i'.  actire 

a  quick  eve,  and   sufficient   cm mi     1  11  ■    to  .  nahle   u-  to   reason   Upon 

what  we  see.     For  tie   n  -1  we  may  tru-it  to  the  asaiataiice  of  our  Eellow- 
labourers,  nud  to  that  community  of  feeling   by  which  they  are  ever  ad 
mated)  for  geology  is  eminently  a  social  science,  and  tho  great  and 
advances  which  it   lias   made  within  the   last   few   years,   are   in   a   great 
measure  to  he  attributed  to  that  division  of  labour,  and  that  muted 
co-operation  which  can  only  be  effected  by  numbers  acting  in  OOIH 
"These  volumes."  says  Mr.  Muivhisoii    speaking  of  the  Transaction  "' 
tlic  Geological  Sodch)  >>i    London,  "must  ever  be  valuable  aa  the  Bus 
records  of  our  scientific  progress;  but  great  a9  may  hove  been  the  acquire* 
mcnls  of  their  authors,   few  indeed   are   the   memoirs  which   have 
completed  without  the  aid  of  other  distinguished  fellows  of  the  society, 
who,  each  in  tho  branch   of  natural   knowledge   for  which  he  m  mils  pre 
eminent,  comes  to  the  assistance  of  his  wandering  associate,  and  enables 
him  to  clothe  bis  memoir  in   an  appropriate   dress.      Par  where   is  the 
working  geologist  who,  unassisted,  can  unravel  the  delicate  and  obscure 
complications  of  fossil  organic  structure?     Do  his  fossil  shells  require  to 
be  identified,  has  he  not  the  assistance  of  a  Sowerby?  and  if  these  types 
of  a  former  state  of  nature  call  for  a  comparison  with  existing  species,  is 
not  a  Broderip  ever  prompt  in  affording  him  the  result  of  experienced 
discernment,  and  in  unfolding  the  riches  of  his  unrivalled  cabinets?     If 
lie  meet  with   difficulties  in  the  determination   of  Mammalia,  are  not  11 
Mantell  and  a  Clifft  at  baud,  to  explain  their  relations  and  define  their 
characters?     Or  if  bewildered  in  the   obscurity  of  fossil  vegetation,  I-. 
he  not  assisted  by  a  Lindley?     Have  not,  in  fine,  a  Turner,  a  Prout,  n 
Faraday,  and  a  Herscbel  been  willing  instruments  in  enabling  him  ■ 
explain  those  laws  of  chemical  change,  without  which  the  recondite  parts 
of  the  science  might  have  remuincd  in  utter  darkness?     Surely  erery 
contributor  to  our  Transaction.,  will  acknowledge  with  gratitude  the   lid 
ho  may  have  received  from  several  of  our  most  gifted  members,  who.  u 
ambitious  of  personal  fame,  have  been  contented  with  the  delightful  con- 
sciousness of  being  sure,  though  silent,  instruments  in  urging  on   the 
advance  of  truth.     It  is  this  kindly  principle  of  co-operation,  this   true 
latent  heat  of  the  Geological  Society,  so  ready  to  manifest  itself  on  every 
oceamon  filial  to  ca/l  it  I'm  th.  which,  warming  txA  \\\\Wvwj,  ™«  «A«k- 
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Mr  proceeding*  their  consis' 
enabling  uh  to  grapple  with  out  I.  A  science,  constitute- 

mainspring  of  our  prosperity*." 

Ifgl  :!<l-  li.ii-  I  till    sublimity  of  the  objects  of  which 

ats,   lind    in    1  r   tO    Mag   it*    truths    within    tlir    rude    of 

raathfin.iiir:il  demonstration,  it  poew  -•-.  .  antnge.  »s  a  science  for 

Jar  study. — tlut  it  presents  diem  to  u*  inn  more  palpable  *l 

id  hardest  lessons  which  m  Ml  leant  oi  we 

astronomer.  [■■  to  discard  dons  founded  on   what  wo  deem  the 

Misled  lr  tin  ■•     we  have   been  accustomed  to 
idtt   the  earth  OS  fj  nM,  Bad  u  ■        >  daily  circuit  round 

it.     i  lomtr  demonstratea  tbe  eoatrarj,  i  tsournoi 

at  to  the  relative  sine  uf  the  celestial  bodies.     He  detauuluea  the  figure 
of  the  earth,  aad  the  form  of  the  orbit  in  which  it  mores,  uiul  ascertsiai 
the  velocity  of  its  daily  .ind  auiiii  il  motion,    lie  determines  the  magni 
of  the    on.  md  its  distance  troai  e  .  m<l  shows  ux  other  planets  nvi. King 
round    it,   with   tlc-it    attendant    m.  Iiin  -    ami   ol>eying  the    sarai    laws 

which  regulate  the   net *?  that  wMoh  we    inhabit.      He   ptfsoee   his 

itmost  verge  of  tl  itioa;  an  I,  by  the  aid  of 

powerful  optica]  instrumi  nts,  resolves  those  twiakling  points,  which  we 
rail  the   fixed  stars,   into   groups   of  sun*   moving  round    each    otlter   in 
■  tir  dance;"  aad    I"-   i li  monMmten  that   those   laws  of  grnrit;i 

the  fall  of  lmilies  on   the  earth,  arc  universal  laws,  whirh 
are  obeyed  in  tl  of  worlds  within   tin    reach  of  mortal 

km.     He  ean  oaleulate,  not  only  the  motions'  of  the  bodies  composing 
the   pi  "  and  point  out  their  relative   position'-  for  any 

period  of  pail  or  ntnxi  time,  but  lie  can  predict,  wftldn  a  few  hour-. 

return    Of  thOM    mysterious   wanderers,    whose  course    extends   into   the 
far  beyond   the   remotest   plain!   i.|"  out    -y.tem.   and 
move  periodic  tirai  lan  measured,  not  by  days,  hut  by  years.     It  may 
be  w  all  this  then   i-  an  overwhelming  sublimity.     Tlte 

distances  treated  of  are  so  immense,  awl  the  tim.-  required  to   complotc 
some  of  tie    celestial  cyclee  sorest,  that  they  •  huh-  tin    ^i.i-p  of  our 

•\; — we  may  talk  about   billion-  and   trilliot I    mile-.,    ml 

myriads  of  years,  but  we  have  H  lively  a  less  vague  conception  of   tl 
than  if  infinity  ..I'  •.;.  ,n-i ,  :■  n.l  li.  i  nitj  of  time.     Geology,  on  the 

rary,  appeala  directly  to  our  senses.     Bhe  I  the  ground  on 

whi  id,  and  oonvinci  ■  us,  that  the  vast  secular  periods  of  the 

rhieh,  with  him,  are  nun    abstract  arithmetical  truths,  which 
n   have    hail     ni    actual    existence,    may   all    have    been 
requin  ii  Li  tin   production  of  those  changes  on  the  surface  of  our  globe 
of    which    ki  I  he    monuments.      She   proves    that   our   prt 

ih  the  mosl  elevated  of  their  mountains,  were  formed  at  the 
bottom  of  the  ocean;  and  that   our  hardest  rocks  were    once   sand,   and 
I,  and  mud  derived   from  the  wearing   down  of  land  no   longer  in 
existence.     Sh  "I  a  bed  of  rock,  a  few  feet  in   thickness,  teeming 

with  i  organic  life;  anil,  from  the  RUCeestive  generations  of 

inilivi.lii  lis  which  it  contains,  and  from  other  indications,  into  whi  ' 

imbI  eater,  proves  that  a  very  lone;  pi-rioA  iviwa.  iwf  Ww, 

•  MflreAboD*  Anuiverauy  A4drt*»—Procee<Sngi  of  the  iJcoloUi«il  Society. 
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required  for  its  formation.  SUo  then  conducts  us  through  a  Tast  ecriel 
of  Minil.tr  sub-marine  ili  posits  live  or  nix  mil. .  -  in  depth  (how  exposed  to 
our  view  will  be  explained  hereafter)  abounding  with  the 
plant*  and  animals,  and  containing,  not  only  the  relics  of  succcxtire 
generations  of  individuals,  hut  of  successively  created  races,  each  group 
of  strata  having  its  [>■•<  nliar  (.'roup  of  organic  rcinaius.  She  unfolds, 
page  after  page  of  this  great  book,  this  wondrous  record  of  the  changes 
iMir  earth  has  undergone,  and  of  the  tribes  of  beings  by  which  it  ban  been 
peopled  during  a  series  of  periods,  of  long  but  unknown  duration,  before 
it  was  inhabited  by  man.  She  first  leads  us  to  those  formations  now  in 
progress  in  which  he  anil  Ins  works  are  imbedded,  together  with  tin- 
remains  of  this  contemporary  species  of  plants  and  aniiuals.  This  page 
of  the  world's  history  is  soon  reaxl. 

Mail  is  found  to  be  but  a  creature  of  yesterday,  compared  with  the 
globe  he  inhabits,  and  with  the  other  beings  with  which  it  lias  been 
peopled.  The  very  species  of  plants  and  animals  now  existing  are  found 
to  have  been  called  into  being  before  him,  for  their  remains  occur  in 
older,  that  is  iu  deeper  strata.  The  remains  of  existing  species  are  found 
to  he  gradually  intermixed  with  those  of  species  that  luive  vanished  from 
the  face  of  the  earth.  The  proportion  of  extinct  species  increases  ax  we 
descend.  We  come  to  lower  beds  still,  in  which  not  only  extinct  specie; 
occur,  but  extinct  genera.  The  forms  of  organic  life  recede  more  and 
more  from  existing  types,  and  they  diminish  in  number  in  the  lower 
rocks,  till,  at  last,  we  lose  all  traces  of  tlicm  entirely.  During  out 
progress  through  this  vast  scries  of  rocks,  evidently  of  submarine  forma- 
tion, we  meet  with  others  bursting  through  them,  which  are  us  clearly  of 
igneous  origin,  and  derived  from  below.  The  lowest  rocks  we  meet 
with  are  of  this  igneous  character,  and  contain  no  organic  remains.  It 
may  be  that  we  have  reached  the  records  of  a  period  when  the  world  was 
unfit  for  the  support  of  animal  and  vegetable  life.  It  may  be  that  the 
■  arlicr  pages  of  its  history  have  been  torn  out,  and  that  the  rock*  in 
question  once  contained  the  remains  of  still  older  races,  but  that  all 
traces  of  them  have  been  obliterated,  by  the  fusion  to  which  the  rocks 
have  been  exposed.  At  all  events,  we  have  reached  the  dark  ages  of  the 
earth's  history,  and  we  close  the  book.  With  speculations  on  the  creation 
of  the  world,— on  the  mode  in  which  it  was  reduced  from  a  chaotic  state, 
— and  of  the  causes  which  gave  it  its  present  figure,  we  have  nothing  to 
do.  They  were  favourite  themes  with  the  geologists  of  former  days, 
whose  wild  reveries  threw  a  discredit  on  the  science,  from  which  it  wns 
long  in  recovering,  even  after  its  votaries  began  to  walk  in  a  more  sober 
path.  The  cosraogonists,  as  they  are  called,  applied  themselves  to  the 
invention  of  modes  in  which  worlds  might  be  created,  with  an  industry, 
which,  if  applied  to  the  observation  of  uhwnomena  in  the  world  around 
them,  might  have  led  to  important  knowledge.  But  that  was  too  humble 
a  task  for  them.  They  preferred  the  field  of  imagination,  and  all  their 
labours  in  that  field  tended  but  to  bring  chaos  back  again.  In  contem- 
plating their  worlds,  it  would  seem  as  if  "  nature's  journeymen  had  made 
them,"  aud  had  "  not.  made  them  well."  And  yet  they  arrogated  to  tie  ni- 
si Ives  a  command  over  all  the  powers  of  nature,  and  they  were  not 
sparing  hi  their  use  of  them.     They  made  tV  g\oW  so\\&  <n  \\o\Vvw, — 
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they  filled  it  with  water  or  matter  in  a  state  of  fusion,  u  I  their 

purpose, — they  changed  it*  axis  of  rotation  at  pleasure, — anil  when  they 
■ran  in  difficulties  they  called  in  the  aid  of  a  comet,  sometimes  to  produce 
■  deluge,  sometimes  a  conflagration. 

But  the  day  for  this  mode  of  philosophising  pawed  nn  and 
geology,  for  the  Inst  half  century,  ha*  been  a  science  of  oWrvation  and 
induction,  not  of  invention.  Geologist*  now  wisely  limit  themselves  to 
an  investigation  of  <" ■•  BnUi  pf  the  earth;  and  vast  a*  a  series  of  dcp..-it. 
Btb  or  -.ix  miles  in  thickness  may  appear  to  us  the  proportion  it  beam  to 
the  diameter  of  the  earth  is  only  M  1  to  ItifK).  The  paper  covering  » 
globe  sixteen  inches  ill  diameter,  is  nearly  thick  enough  to  represent  it. 
The  series  of  rock*  containing  organic  remain*  is  found  to  rest  upon 
rocks  which  are  destitute  of  them,  and  which  bear  avfdoti  mark*  of 
having  been  in  ■  state  of  (baton.  The  lowest  rocks  we  meet  with  are  of 
this  igneous  character.  We  know  that  lower  still  subterranean  fires  ore 
m  full  activity,  giving  ri»e  to  volcanoes  and  earthquakes,  and,  from  the 
Ktr.it  areas  over  which  the  shocks  of  the  latter  are  simultaneously  1".  It.  ii 
is  probable  that  the  source  of  internal  fire  is  deeply  seated.  The  mean 
density  of  the  earth  lias  been  ascertained  to  be  twice  as  great  a*  that  of 
the  rocks  nt  the  surface;  and  supposing  the  interior  to  be  composed  of 
materials  equally  compressible  with  those  of  which  the  crust  consist*,  tin; 
pressure  to  which  the  rentnil  parts  are  subject  would  cause  the  mean 
density  to  be  much  higher  than  it  is  found  to  he.     A  large  portion    ,i 

:r<rior  niu.l,  'Ii  n  tore,  be  occupied  by  rarities— or  must  consist  of 
less  compressible  materials  than  the  rocks  of  the  surface, — or  there  must 
be  some  t  force  aithin.  capable  of  coaatem  -ting  the  effect  of 

pressure.  Central  lire  may  be  this  counteracting  force.  This  is  all  we 
know  of  the  interior  of  the  earth,  and  perhaps  all  we  ever  shall  know. 

Astronomers  have  di  l  land,  that  they  can  discover,  in  the  planetary 
system,  no  evidence  of  a  period  when  it  differed  materially  from   its 

:it  state.  They  do  not  deny  that  it  had  a  beginning,  but  they  tell 
us  that  they  can  discover  no  traces  of  that  beginning,  neither  can  they 
see  any  prospect  of  an  end.  He  who  made  it  can  doubtless  . I.. troy  it, 
but  its  destruction  will  arise  from  causes  unknown  to  us.  It  contain* 
ii..(  within  itself,  as  far  as  our  observations  extend,  the  seeds  of  its  own 
dissolution:  for  it  bus  been  demonstrated  that  all  the  perturbations 
which  can  be  produced  in  the  orbits  of  the  planets  by  their  mutual 
attractions  are  periodic  al,  and  range  within  certain  limits,  slowly  increasing 
during  a  long  lapse  of  ages ;  then,  as  slowly  diminishing,  and  never 
iting 'widely  from  a  mean  state.  The  machine,  therefore,  having 
been  created  and  set  in  motion,  and  having  been  so  constructed  as  to  be 

!  ■  'it  continuing  its  action  through  all  eternity,  may  have  been  left 
to  itself,  without  the  further  active  interference  of  its  Divine  Author. 

•  searches  of  geology  lead  to  different  conclusions.  We  find  that 
our  planet  has  been  subject  to  great  and  repeated  changes  ;  that  there 
have  been'  changes  in  the  condition  of  the  earth,  accompanied  by  corres- 
ponding changes  in  organic  bodies,  adapting  them  to  those  altered 
It  is  trio-,  that  in  bis  investigation  of  the  CtUSt  of  U\e .  ^UvVu-. 
the  fff'h  ii  little  able  as  the  astronomer  to  (exoeAve  WvVbtows  *A 

of  things,     u  u  even  doubtful  whether  ba  u-  t&Aa  \*>  «*CJ 
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back  Ilia  researches  lo  tin-  eninnieruenient  of  utvt.hi  i-  life;  though  ifafe 
paucity  of  remains  In  tin-  earlier  fossiliferous  strata  appears  to  favoui 
OOaelaalan,  tliat  tlie  still  older  stratified  rocks,  which  contain  no  organic 
remains,  were  deposited  wlien  the  ocean  was  destitute  of  living  beings. 
It  is,  however,  certain  that  we  repeatedly  see  the  commencement  of  new 
i  •■  ■  m,  and  are  obliged,  again  and  again,  to  have  recourse  to  a  supreme 
Intelligence  and  a  creative  Power.  If  we  examine  the  marine  remains 
of  the  strata,  we  find  that  whole  genera  of  she  lis.  which  in  the  present 
seas  are  most  abundant  in  species,  were  not  in  existence  till  aft*  r  the 
chalk  was  deposited.  Other  genera  again  originated  about  the  middle  of 
the  series,  and  soon  became  extinct,  being  represented  by  no  speeicx  iu 
the  tertiary  strata,  that  is,  the  strata  above  the  chalk.  These  new 
Creation!  supplied  the  place  of  other  races  which  perished;  for  some 
genera  BIB  peculiar  to  the  lower  groups  of  rocks,  not  a  single  species  of 
t Iii-iii  occurring  higher  in  the  series  than  the  coal  measures.  There  are 
B  I'rw,  and  but  a  few,  genets  " hieh,  commencing  in  the  lowest  fossilifcrous 
strata,  hate  endued  through  all  the  changes  to  which  the  earth  has 
been  subject,  and  have  species  existing  in  the  present  seas.  The  changes 
which  occurred  in  the  organization  of  fishes  appear  to  have  been  gi  i 
ami  more  rapid,  aud  exhibit  a  wider  difference  between  those  found 
above  and  below  the  chalk  than  is  observable  in  the  case  of  mollusc*. 
For  fuller  particulars  on  this  head  we  refer  our  readers  to  the  paper  "On 
recent  Researches  in  Geology,"  in  our  second  number. 

The  same  proofs  of  organic  changes  are  afforded  by  the  study  of 
fossil  botany.  The  formations  containing  vegetable  remains  may  be 
arranged,  according  to  Professor  Henslow,  in  four  groups,  representing 
epochs,  during  any  one  of  which  no  very  marked  diffrtronce  is  observable 
in  (lie  general  character  of  the  vegetation;  but  between  any  two  of  these 
groups  the  change  is  striking  and  decided,  most  of  the  genera  being  dif- 
fi-ii-nt.  and  none  of  the  species  alike.  Tin-  character  nf  tin  fossil  vegeta- 
tion of  the  earlier  epochs  is  also  such  as  to  warrant  the  conclusion,  that 
the  plants  of  that  epoch  grew  under  a  climate  both  hotter  and  nu.i  tei 
than  that  of  any  pnrt  of  the  earth  at  present;  and,  since  even  in  Arctic 
regions,  the  fossil  plants  are  analogous  to  those  now  growing  under  the 
tropics,  it  seems  probable  that  light  as  well  as  heat  were  formerly  more 
equably  diffused. 

We  can  scarcely  be  said,  at  present,  to  have  sufficient  data  for 
determining  what  were  the  animals  inhabiting  the  land  while  the  earlier 
Strata  was  being  deposited  at  the  bottom  of  the  sea.  It  was  at  one  time 
supposed  that  a  gradual  developemcnt  of  organic  life  might  be  traced 
through  the  scries  of  formations  from  inferior  to  higher  tribes,  from 
beings  the  most  simple  to  those  of  the  most  complex  structure.  It  was 
thought,  for  instance,  that  the  lower  strata  contained  only  the  remains  of 
animals  without  a  vertebral  column,  such  as  molluscs  and  crustaceans. 
Of  the  former,  the  oyslei  and  the  whelk  may  lie  adduced  as  familiar 
examples;  of  the  latter,  the  lobster  and  the  shrimp.  It  was  supposed 
that,  marine  vertebra  led  animals  did  not  exist  till  after  the  coal-formation 
was  deposited;  nor  oviparous  reptiles,  such  as  lizards,  and  turtles  till  a 
somewhat  later  epoch ;  and  that  wami-bliioded  animals  and  birds  were 
not  created  till  after  the  chalk  was  deposited.     Hut   these   views  have 
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been  greatly  modified   by   recent   diatOfeiieB.     1 '■  BOS  as   (0   the 

non-existence  of  fishes,  resting,  as  it  did,  upon  negative  evidence  lin« 
liecn  I  nbvcrtcd.      It  i*  now  ascertained  that  thrir  remain*  or.   n 

in  strata  of  all  ages,  each  group  of  »trata  being  char.i  "-cording 

I  Agnssix,  hy  peculiarities  in  the  structure  of  its  nulled;  ami  tli- ■ 
the  remains  of  reptile*  have  not  yet  PMB  found  so  low  as  tl«e  coal  lb 
tion  they  liavi-  been  tr.v. .  .1  down  to  the magnesian  limestone,  iram<vli , 
above  it;  which  gives  to    then    a    higher    antiquity  lh;in    till    I  it.  ly 

j.osed  to  posse**,      iffiaia,  witl  ■■»  the remains  of  warm- 

blooded animals,  ii'.'  jaws,  belonging  to  at  least  two  species  of  a  small 
anim  idelpbya,  in  "possum,  and  about  the  sin  of  i 

i  found  in  the  doIgommu  tlate  of  Btoaoaleld,  in  Oxford* 
shire,  a  stiui  u  .il.lv  below  the  chalk.     One  fact  of  this  kind  i- 

BCoatiTt  erideace,  and  ii  i%  triumphantly 
Jed  to  by  tliose  geologists  who  contend  for  die  nail 

.  .in  ill.-   •-.. 1 1 ..•  -i    opochl    I"   the    present    timr.      It   in 

iv,  ili  ■!  nme  of  oar  oldest  rocks  have  heen  thrived  from 

tbm  map)  of  pn  ■■  siatbig  landj  ini,  m  tlmt  land  appear*  to  hm 

clothed  with  Its  ippropriate  regi  tarion,  we  have  no  ri^h t  i  tlmt 

it  wa  its  appropriate  Animals.     A  great  oowa  liki    the 

Bo,   interspersed,   like   it,   «ilh    mall   inlands  appears   to   have   DM 

the   Formation  of  i  strata,  over  that    part  of  the 

Northern    Henuapbere   in    which  an   situated   la coa  hose 

geology  has  been  most  explored.  Small  oceanic  island*  do  not,  at  the 
prownl  daj,  contain  many  nrammalia,  while  they  an  wholly  di  rotate  of 
the  larger  kind*;  and  the  discovery  of  such  rcmaiin.  in  an  oceanic 
ecdini.-ni.  .it'n  r  its  conTeraioa  into  drj  land,  must  he  an  event  of  very 
rare  occurrence,  for   however  annuitant   mammalia   inighi  •  •  nr 

distant  continent,  h\  a  of  which  their  carcaaea  would  be  drilled 

re  they  could    I"-  floated   out   far  to  sen,  they  would  be 

almost  .eil, on  In  he  devoured    hy  tin     carnivorous    BMBStOn  of    tin    dOOpJ 

aajl  even  •  than  to  Neaps  thti  fate,  the  chaaoes  arc  tarj  roach 

against  th  rj  ofthesp  then  rare  reauriaa  are  rnnninhid 

after  tin-  I.e. I  of  the  .iir.in  shall  he  laid  dry. 

Allowing  to  this  argument   it*  due  weight,  we   must   observe,   that 
G  are  certain  tribes  ••!'  mammalia  (a-  tin   whale  and  the  seal)  which 

are  peculiar  to  the  lea;  and  ill.  imbedding  of  their  remains  in  the 
aediln  ..'feat  ocean  would  be  no  uncommon  event.       Yet  DO  Ii 

of  (heir  remains  bare  hitherto  been  (baad  in  die  strata  below  the  chalk*. 

'1  lie  ab-i.-nee  therefore  Of  tin-  i.  mailU  of  marine,  as  well  as  of  terrestrial, 

appear*  favourable    to  the  conchuion,   that    this  order    of 

animals  wax   not  created    until    an    epoch   C paiativoly   reeenl,    though 

rliit  epoch  it  proved,  bj    the   IMdclplmid  of    StoiicshYhl,    to    have 

mole  than    we    formerly  supposed.     We   must,  likewise, 

.  e  that  1 1"  re  is  a  local  deposit,  older  than  the  chalk,  bin  more  recent 

titan  the  Stonceficld  slate,  principally  confined  to  the  Weald  of  Kent  and 

fSuBM-v.  aad  theaei  Darned  the  vVealdeo,  which,  from  its  assemblage  of 

fossils,  (derived,  with  few  l  xccplinns,  from  hind  ami  fresh  water)  app.au 

.iiii.l  in  ili.   \\  .  iil.lcii,  mull  to  Cetncca,  sr«  rcfcrr*<l   by  Cavier  sad 
ilecl  Iiy   Dr.  Buckluid  au  belonging  |  Muntvll  to  uomo  unVnovvi  tfoumft. 


to  haTc  been  deposited  at  the  mouth  of  a  river;  and,  from  the  extent  of 
the  formution,  that  river  must  have  drained  some  large  continent.  Here, 
then,  we  ought  to  find  the  remains  of  mammalia  it"  that  dan  of  animali 
were  as  abundant  in  the  world  then  as  they  were  at  a  subsequent  period. 
But  though  this  deposit  has  long  been  under  the  examination  of  an 
eminent  geologist,  celebrated  for  his  skill  in  comparative  anatomy,  not  a 
trace  of  such  remains  has  yet  been  discovered.  On  the  contrary,  the 
Wcalden  exhibits  a  most  curious  group  of  animals  as  inhabiting  tin- 
shores  and  waters  of  the  river  which  drifted  down  their  remains,  and 
indicate*  an  extraordinary  dcvelopement,  during  that  era,  of  the  saurian. 
or  lizard  family.  They  seem  to  have  possessed  earth,  and  sea,  and  air. 
Inhabiting  the  sea,  there  was  the  ichthyosaurus,  a  creature  intermediate 
between  a  crocodile  and  a  tish, — having  the  snout  of  a  dolphin,  the  head 
and  teeth  of  a  crocodile,  the  doubly  concave  vertebrae  of  a  fish,  fitting  it 
for  rapid  motion  through  the  water,  and,  instead  of  fins  or  feet,  it  had  four 
paddles,  like  those  of  a  turtle;  while  nearly  allied  to  it  in  structure  was 
the  plesiosaurus,  one  species  of  which  had  a  long  neck  like  the  body  of  a 
serpent.  These  creatures  appear,  from  their  structure,  to  have  been  con- 
fined to  the  sea,  and  never  to  liave  appeared  on  dry  land;  but  there  were 
amphibious  saurians,  of  the  crocodile  and  alligator  families,  frequenting 
the  rivers  and  estuaries,  in  company  with  tortoises  and  turtles;  and  there 
were  pterodactyles,  or  flying  saurians,  together  with  a  great  variety  of 
gigantic  terrestrial  saurians,  the  lord  of  whom  appears  to  have  been  the 
iguanodon,  a  creature  pronounced  by  C'uvier  to  be  the  most  extraordinary 
that  had  ever  come  under  his  consideration.  It  was  an  herbivorous 
lizard,  of  colossal  proportions,  for  it  must  have  been  seventy  feet  long, 
and  nine  feet  high.  In  some  respects  its  teeth  bore  an  analogy  to  those 
of  the  iguana,  a  small  species  now  inhabiting  the  West  Indies;  but  it 
differed  from  all  other  herbivorous  lizards,  either  fossil  or  recent,  in 
having  chewed  its  food,  as  appears  by  the  manner  in  which  its  teeth  were 
worn,  whereas  other  herbivorous  lizards  nip  or  crop  theirs,  und  swallow 
it  without  mastication.  In  short,  during  the  Wealden  era,  there  ware 
lizards  twice  the  size  of  the  largest  elephant  or  rhinoceros,  approaching 
them  in  the  character  of  their  dentition,  and  apparently  occupying  their 
place  in  the  economy  of  nature. 

But  whether  mammalia  existed  during  the  earliest  epochs  of  the 
world  of  which  wc  possess  geological  monuments,  and  were  contemporary 
with  those  marine  animals  imbedded  in  the  lower  strata,  though,  for  the 

(reasons  above  stated,  their  remains  have  not  yet  been  discovered;  or 
whether  they  were  not  created  till  a  later  period,  though  still  before  the 
deposition  of  the  chalk,  it  is  certain  that  during  the  tertiary  era,  when 
their  remains  were  abundantly  entombed  in  the  strata,  we  can  trace  the 
introduction  of  new  races  even  of  them.     The  remains  of  the  land  qua- 
drupeds imbedded  in  the  olden  tertiary  strata,  are  exclusively  those  of 
extinct  genera.     In  the  deposits  of  a  more  recent  period  we  meet,  in 
these  northern  latitudes,  with  the  remains  of  extinct  species  of  genera 
now  existing,  but  existing  only  in  warm  climates,  such  as  the  elephant, 
rhinoceros,  hippopotamus,  &c.     These  ure  found  to  be  gradually  inter- 
mixed  (in  the  ascending  order  of  the  strata)  w\t\\  ttae  \wvnes  o^  raa.TciTtta.Vvau, 
identical  hi  species  with   those  now  living  under  tnc  ytc8ctA  «^vnwitei  t& 
J?untpe;  till  at  length  we  come   to  peat  bogs  and  a\\\xi\a\  dft^w^  va 
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which  human  remain*  occur,  ith  those  of  animals  now  living  in 

the  countries  where  the  remains  arc  found,  together  with  a  few  which 
have  become  locally  extinct,  within  the  historic  period.  Tlio  animals 
that  have  become  locally  extinct  in  Britain  an;,  the  wolf,  the  beaver,  and 
tin-  wild  boar.  The  great  fossil  elk  of  Ireland,  now  universally  extinct, 
I"tl::i|i-.  continued  to  exist  in  that  country  after  it  wax  inhabited  by  roan. 
lr  :■-  doubtful  whether  the  elephant*,  hytenas,  tigers,  &c,  whose  remains 
are  so  abundant  in  gravel  and  in  HUH,  inhabited  Europe  after  <\.r 
human  era.  In  those  cases  where  their  bones  occur  in  caverns,  mixed 
with  the  bone*  and  works  of  men,  there  is  often  evidence  that  the  latter 
were  introduced  after  the  former;  and  in  no  case  is  there  clear  evidence 
that  they  were  deposited  simultaneously.  It  is  a  very  remarkable  circum- 
stance, that  not  a  tingle  bone  of  any  of  the  monkey  tribe  has  yet  been 
found  in  a  fossil  state,  though  so  many  hones  of  elephants  and  other 
inhabitants  of  the  same  climate  as  the  monkey,  hare  been  disinterred  in 
Europe.  This  would  almost  lead  to  the  conclusion  that  the  class  of 
animals  most  resembling  man  in  organisation  were  created  nearly  at  the 
same  time  with  him.  It  is  needless  to  adduce  proofs  of  the  recent  intro- 
duction of  man  ujion  the  earth.      It  is  a  fact  admitted  by  all  geologists, 

by  those  who  contend  that  the  existing  order  of  things  is  but 
link  of  a  chain  of  events  derived  from  laws  now  in  daily  operation. 
The  most  able  and  strenuous  advocate  of  this  .1 

real  difficulty  consists  in  tracing  back  the  signs  of  man's  existence  upon 
the  earth  to  that  comparatively  modern  period  when  species,  his  con- 
temporaries, began  to  predominate. 

The  absence  of  human  ^remains  from  the  older  strata  cannot  be 
accounted  for  as  in  the  case  of  the  quadrupeds  of  the  land,  by  the  r.ire 
occurrence  of  the  circumstances  which  would  OHM  iliem  to  be  imbedded 
in  submarine  sediment.  "  No  inhabitant  of  the  land,"  says  Sir.  I  -j*  *  - 1 1 . 
"(XBOM  lnnuelf  to  so  many  dangers  on  tin-  mtBI  a*  roan,  whether  in 
a  civilised  or  a  savage  state ;  and  there  is  no  animal,  therefore,  whose 
skeleton  is  so  liable  to  become  imbedded  in  lacustrine  and  submarine 
deposits:  nor  can  it  be  said  that  hi*  remains  are  more  perishable  than 
those  of  other  animals;  for  in  ancient  field-  <>f  I  .utile,  as  Cuvier  has 
observed,  the  bones  of  men  have  suffered  a*  little  decomposition  as  the 
bones  of  horses,  which  were  buried  in  the  same  grave.  But  even  if  the 
more  solid  parts  of  our  species  had  disappeared,  the  impression  of  thi  ii 
form  would  have  remained  engraven  on  the  rocks,  as  have  the  traces  of 
the  tenderest  leaves  of  plants,  and  the  soft  integuments  of  many  animals. 
Works  of  art,  moreover,  composed  of  the  most  indestructible'  materials, 
would  have  outlasted  almost  all  the  organic  remains  of  sedimentary  rocks. 
Edifices,  and  even  entire  cities,  have,  within  the  times  of  history,  been 
buried  under  volcanic  ejections,  submerged  beneath  the  sea,  or  ingulfed 
by  earthquakes;  and  had  these  catastrophes  been  repeated  through  nn 
indefinite  lapse  of  ages,  the  high  antiquity  of  man  would  have  been 
d  in  far  mon  legible  characters  on  the  frame-work  of  the  globe, 
than  are  the  forms  of  the  ancient  vegetation,  which  oneo  covered  tbi 
islands  of  the  northern  ocean,  or  of  the  gigantic  reptiles  which,  at  still 
Inter  periods,  peopled  the  seas  of  the  northern  henvisphcte* ." 

*  Lytli;  J-rinriptet  </  Ocology,  vol.  i.,  p.  1A\. 
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It  can  scarcely,  wc  think, be  denied  that  the  facts  above  cnnm. a 
point  to  something  very  like  a  progressive  deTclopcmCfll  of  organic  bf.  . 
though  they  will  mi. i.  si ij.jir.i t  I Im-  doctrine  to  tin'  extent  oonti  tided  lor  a 
few  years  ngo,  mid  though  the  terms  in  which,  it  wiu  Announced  might 
be  open  to  objection.  It  is  possible  to  repudiate  the  monstrous  and 
absurd  notions  of  Lamarck,  respecting  the  transmutation  of  one  species 
into  another, — it  is  possible  to  admit  that  fishes,  reptiles,  and  mammalia 
occur,  respectively,  in  older  strata  than  was  supposed  at  the  tim.  9fa 
Humphry  Davy  wrote  his  Consolation*  in  Travel, — we  maj  admit  (be 
absence  from  the  coal  strata  of  fungi,  lichens,  and  mosses,  which  are  the 
simplest  forms  of  Howirlcss  vegetation,  and  the  presence  of  ferns  8ntl 
Lyeopodincpu?,  which  are  the  most  highly  organised  of  the  cryptogmmo 
plants — we  may  admit  thai  the  monocotyledons^  of  the  same  period 
consisted  of  the  most  highly-developed  of  that  class  of  plants,  and  that 
it  nat  not  destitute  of  its  dicotyledons  J.  It  may  be  tru.  char  an  ortho- 
ceratilc  or  a  nautilus,  though  they  have  no  back-bone, are,  for  tlie  purpose* 
for  which  they  were  designed,  as  perfect  in  their  organization  as  an 
elephant    or  a  crocodile;  and  that   palms   and   bread-corn,  though    they 

hare  but  seed-lobe,  are  DO!  inferior  in  dignity  to  an  oak  and  a  nettle 

which  have  two:  and  yet,  admitting  all  this,  we  may  contend  witi 
Professor  Sedgwick,  that  a  doctrine  may  be  abused  and  yet  contain  the 
■laments  of  truth, — that  it  is  one  thing  to  refute  it,  and  another  to  point 
out  the  errors  and  overcharged  statements  of  its  supporters.  "  With 
reference,"  he  says  "to  the  functions  of  the  indmdunl,  one  organic 
structure  is  as  perfect  as  another;  bnt  I  think  that  in  the  repeated, 
and  almost  entire,  changes  of  organic  types  in  the  successive  formations 
of  the  earth, — in  the  absenco  of  mammalia  in  the  older,  and  their  rare 
occurrence  (and  then  in  forms  entirely  unknown  to  us)  in  the  newer 
ndary  groups, — in  the  diffusion  of  warm-blooded  quadrupeds  (fre- 
quently of  unknown  genera)  through  the  older  tertiary  systems, — in 
their  abundance  (and  frequently  of  known  genera)  in  the  upper  portion 
of  the  same  series, — and.  lastly,  in  the  recent  appearance  of  man  on  the 
surface  of  the  earth,  now  universally  admitted, — in  one  word,  from  ill 
these  facts  combined  we  have  a  series  of  proofs,  the  most  emphatic  and 
convincing,  that  the  existing  order  of  Nature  is  not  the  last  of  an  unin- 
terrupted succession  of  mere  physical  events,  derived  from  causes  now  in 
daily  operation,  but  on  the  contrary,  that  the  approach  to  the  present 
system  has  been  grudual,  and  that  there  has  been  a  progressive  deve- 
lopciiicnt  of  OTgaiiic    structure,  subservient  to  tin    purposes  of  life §." 

While  these  changes  were  taking  place  in  the.  organic  world,  changes 
as  great  were  taking  place  in  the  inorganic.  Land  was  converted  into 
sea,  and  sea  into  land,  and  land  again  into  sea.  The  same  portions  of 
the  earth's  surface  have  been  subject  to  repeated  oscillations,  so  as  to  be 
iheinaiely  above  and  below  the  ocean  level.  We  have  already  alluded 
to  the  indications  of  a  change  of  climate,  discoverable  in  the  crust  of  the 
globe.  We  shall  not.  at  present  eiihi  into  a  detail  of  all  the  evidence 
on  which  this  rests;  suffice  it  to  say,  that  from  the  testimony  of  the 
imbedded  organic  remains,  it  appears  that,  during  the  formation  of  the 


*  Plants  whose  fructiAcatinn  is  concealed. 
+  Plants  having  only  one  socd-lobc. 


*  Plants  having  two  seed-lobe**, 
g  Bedgwlck's  Anniversary  Address* 


•t:i,  a  tropical,  if  not  an  ultra-tropical,  rlinialc  prevail- d   MM 
northern  hemisphere,  and  that  8TCD  at  a  period  so  ansa] 
t  as  the  commencement  of  the  tertiary  series,  a  very  high  IMIBJUH 
tare  existed  over  what  arc  now  the  cool  regions  of  EarOMtj  when  a  great 
id  mw  yet  I  •■■in  .i'm  the  ware*,  wh'  ititiiin-chains 

formed  a  cluster  of  spice  inlands,  haunted  I  j  tb  a Uk  ad  tki  turtle, 

and  when,  on  the  spot  where  l,ondon  now  stands,  the  nautilus  of  the 
tropics,  spreading  his  sail  to  the  bnotft,  «.i*  the  only  representative  of 
tUnt  crowd  licr  port.     Hut  if  the  earth's  crust  furnishes  us 
itli  evidence,  tliiit  great  and  repeated  ehaB  taken  pi 

organic  and  inorganic  world,  ies  us  with  proof*  no  less  altar, 

that  great  epochs  of  time  elapwd  while  these  change,  were  in  progrcRt,— 
so  great  that  we  are  tempted  to  connect  than  with  the  secular 
of  astronomy  to  which  arc    li.m-  I.  (bit  alluded.     Tliere  i»,  how- 
cr,  this  difference  between  the  phenomena  of  astronomy  and  geology; 
lilt  in  the  former  WO  halt  ■  aeriea  of  events  recurring,  in  a  fixed  order, 
■    i        I  ion   of  fixed   intervals  of  time,  whereas  in  geology  (if  we 

pt  the  interchange  between  land  and  sea,  and  the  ihbin of 

volcnnie  Bi  boa  after  long  intervals  of  repose)  we  hare  no  evidence  of 

the  repetition  of  a  singli    ph  i  iu>  h   lesa  have  we  evidence  of 

geological  cycles,  in   c.  hi-  I:    the   same  events  are  repeated,  again  and 

again,  in  a  Stated  Order,  Bod   iit  stated  interval*.      We  have  proofe  of  a 

ige  from  a  hot  to  a  colder  dimat<  :  bad    wt  hare  no  proofs  of  a 

change  from  a  cold  climate  to  u  hotter.     \Vh--.h-  , . r .  1.  r .  06  li  dice  charao- 

Ihe  oldi  t  strata  beoome  extinct,  and  arc  succeeded  by  new 

their  turn  give  place  to  others.    This  class  of  nstMMkaol 

•  ■  1 1  i :  1 1 ; Ju  affords  ;m  ■nhroken   rOOOnI,  from    lb*  -arlicst  to  the  most  recent 

.:i..il  i]mii!i,  and  the  changes  which  occw  in   it  :ire  more  rapid  than 

which  take  i'ii''  among  invertebrate  inSiaala;  hut,  ai  we  ascend 

in  the  .'in-,  i.f    11  ii  .f  the  revival  of  any  of 

B«  1  or  spa  li  1       B}  1      nu  1  1  ('geological  moau- 

ni'l  decay  of  the  family  of  the 

ichthyosauri ;   hut   BUM   extinct  they  reappear  no  more,  except  in   tho 

humorous    Bkatcb    of   Mr.    Delabeche*:   and,  lastly,   man  becomes  aa 

tnhabftaal  of  the  earth,  hut  there  U  not  a  porticos,  of  evidence  that  tlio 

race  had  previously  existed,  though  at  some  very  renin!,     period,  and 

hud   been  di    Imjed   to   revive  on   the  completion  of  a  great  geological 

cycle.     Again,  to  use  the  language  of  Professor  Sedgv  h  roraaa- 

«f  geology  may  have  required  a  rcrj  long  period  (or  it*  complete 

but,  alter  all,  the  successive  formations  about  which  wc 

oomplox  in  their  subdivisonr-,  are  few  in  muni" 

and  lift  1  ■'  deciphering  a  series  of  monuments,  we  reach  the  dazk  agar,  of 

our  history,  when  baring  do  longer  any  characters  to  guide  us,  we 

indulge  ;ii  will  in  the  creations  of  our  fancy.    Wc  may  imagine  indefinite 

.  and   hi  indefinite  succession  of  phenomena,  and  in  the  phjaknl 

*  Alltulun  U  hero  made  to  n  lithographic     In  thron,  on  -i  hiinmn  skull,  which  lie  pro- 
Da  the  pi  mil  "l  that  Rentkansn,     Bounces  to  belong  to  otw  of  tin-  InJi 

11  till. ■  I.   "  Itcappuusuee    i>l    IchtllYOWlUM     iinimiil»,  -m  :■ mil  "f  llliiii-i^iiiln  Miiee  "f 

— man  Mill;   ImuimI  in  a  foatil  Mati  ;"  in    Ihi   lOOUi,  sad  lb*  iritlii 
stilted  Prnnasnr  lentil  ropn  iiui  wonder  bow  tho  eieatui 

1    ti  cterlr  iidleni  1   id  b  d  its  food, 
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world  a*  well  as  in  the  moral,  we  may  have  our  long  period*  of  fabulous 
history.  But  these  things  belong  not  to  inductive  geology;  and  nil  1 
now  contend  for  is,  that  in  the  well  ettabUahed  lints  brought  to  light  by 
our  investigations,  there  is  no  such  thing  an  an  indefinite  succession  of 
phenomena*." 

When  the  CopemicHn  system  of  astronomy  was  established,  and  tin 
earth,  no  longer  regarded  as  the  centre  of  the  universe,  was  proved  to  be 
one  of  a  system  of  bodies  revolving  round  the  sun,  the  question  naturally 
arose  were  the  other  bodies  of  that  system  habitable  and  inhabited ;  and, 
reasoning  from  analogy,  astronomers  were  disposed  to  answer  the  question 
in  the  affirmative.  It  was  true,  that  as  regards  the  distribution  of  light 
and  heat,  and  the  intensity  of  gravitation,  a  very  different  state  of  things 
must  prevail  in  most  of  those  planets  from  what  obtains  on  the  earth; 
but  seeing  that  every  part  of  this  earth  was  crowded  with  sentient  l»i  i 
possessing  an  organization  so  adapted  to  the  conditions  of  existence 
assigned  them,  as  to  render  that  existence  a  state  of  enjoyment,  it  ap- 
peared highly  improbable  that  all  the  variety  here  displayed  should  be 
limited  to  one  planet,  and  thnt  all  the  others  should  be  mere  blanks, 
made  only  to  be  gazed  at  by  us,  and  destitute  of  beings  suited  to  their 
respective  states.  And  when  the  modern  researches  of  astronomy 
extended  to  the  fixed  stars,  showed  them  to  be  suns,  like  that  whi'li 
forms  the  centre  of  our  system,  and  when  it  was  found  that  they  wen 
arranged  in  groups  circling  round  each  other,  the  argument  from  analogy 
was  carried  further,  and  the  probability  was  inferred  of  each  of  these 
suns  being  attended  by  its  system  of  planets,  with  their  satellites,  the 
whole  teeming  with  life  under  a  countless  variety  of  forms,  and  under 
a  countless  variety  of  conditions.  Geology  comes  in  aid  of  these  con- 
jectures, by  showing  that  this  our  planet  has  existed  under  a  different  dis- 
tribution, of  land  and  sea,  of  beat,  and  perhaps  of  light,  from  that  which 
it  at  present  enjoys;  and  that,  under  these  different  circumstances,  it 
was  not  a  mere  blank,  but  was  as  much  crowded  as  now  with  living 
beings  adapted  to  the  then  state  of  things.  A  contemplation  of  tin- 
variety  of  organization  manifested  in  the  world  around  us,  cannot  fail  to 
excite  our  wonder;  but  if  we  extend  our  researches  to  the  remains 
entombed  in  the  earth's  crust,  our  wonder  will  be  increased  at  the 
increased  variety  we  shall  find;  and  we  shall  be  convinced  that  the 
existing  system  of  nature  is  but  a  part  of  what  has  been,  and  that  the 
whole  visible  creation,  past  and  present,  may  be  but  an  atom  compared 
with  the  invisible. 

If  we  apply  ourselves  to  the  task  of  classifying  organized  bodies 
now  existing,  arranging  them  in  groups  as  they  differ  from  or  resemble 
each  other  in  their  structure,  we  find  that  those  forms  of  each  group 
which  are  most  dissimilar,  are  connected  by  a  series  of  gradations, 
separated  from  each  other  by  the  most  minute  distinctions,  and  that  the 
groups,  whether  we  regard  the  larger  or  the  subordinate  divisions,  arc  again 
connected  by  forms  possessing  some  of  the  characteristics  of  two  groups. 
There  are,  however,  cases  in  which  the  transitions  are  more  abrupt;  and 
when  these  cases  occur  we  frequently  recover,  among  the  extinct  forms 
of  an  ancient  state  of  nature,  those  connecting  links  which  are  wanting 

•  Anniversary  Address — Proceedings  a/  (Magical  Society  p,  305. 
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In  tin-  existing  creation.  As  instances,  we  may  mention  the  ichthyosauri, 
before  iillmli  il  to,  M  combining  some  of  the  character*  of  •  lizard  with 
those  of  u  Bah,  and  occupying  among  saurians  the  place  of  the  whale  and 
seal  among  mammalia;  and  ptcrudactyles  which  liorr  the  nunc  analogy  to 
lizards,  tli;it  the  bat  now  liears  to  mammalia,  The  pachydermatous* 
order  of  mammalia,  as  existing  at  present,  consists  of  hut  few  genera, — 
elephant,  rhinoceros,  hippopotamus  horse,  hog,  and  tapir,  genera 
ig  hut  slight  resemblance  to  each  other,  and  singularly  poor  in 
The  tertiary  strata  of  the  Paris  basin  abounds,  howerer,  in 
of  extinct  animals  of  this  order,  supplying  gradations  between 
'  the  above  genera,  and  cmii'-cting  this  order  with  others.     There 

in  particular,  above  forty  fossil  species  of  one  division  of  it  which 
contains  only  four  living   Ipeoiea.      WnrfsW  ruinht   be   adduced 

from  other  divisions  of  tin-  animal  kingdom;  and  others  an'  afforded  by 
a  comparison  of  fossil  and  recent  vegeti 

Thus  existing  and  extinct  organic  bodies  can  scarcely  be  said  to 
belong  to  different  system*,  bat  mutt  be  considered  as  composing  one 
great  chain  of  being,  formed  on  one  general  plan,  agreeing,  for  the  most 

in   important  points  of  structure,  and   ilifT< -ring   only  in  minutir  of 
detail.      And  if.  i-u  examining  the  organisation  of  beings  whose  functions 
understand,  we  discorcra  mechanism  like  tlie  work  of  our  own  hands, 
but  fur    i  11    inauty,  and   excellence,  and   complexity  any  work- 

manship of  mm:   and  if  in  this  we  see  proofs  of  contrivance,  of  structure 

designed  fin  a I.  md  thai  end  ■ocompliched,  we  not  only  discover 

among  fossil  organic  bodies  new  and  unexpected  instances  of  this,  but  we 
have  proofs  that  the  same  cr.nrriving  Intelligence  has  been  exerted  nt  the 
remotest  period  to  which  wo  enii  trace  buck  the  history  of  the  globe, 
ages,  we  know  not  how  lung,  before  the  existence  of  the  human  mi 

We  find,  moreover,  that  with  array  i  liango  in  the  state  of  the  earth 
there  has  licen  a  corresponding  change  of  organized  bodies  and  thus  we 
have  proofs,  not  only  of  an  Intelligence-  adapting  meehnnism  to  an  end, 
bal  that  H  Intelligence  has  been  manifested  at  succes- 

sive periods  adjusting  the  mechanism  to  the  altered  conditions  under 
which  it  ma  to  exist.  With  what  reverential  ideas  ought  these  views  to 
impress  us  respecting  that  Being  to  whom  all  things  owe  their  existence, 
eternal  in  duration,  absolute  in  power,  perfect  in  wisdom,  in  gonduM 
infinite;  and  how  can  we  tvl'i.iin  Drain  exclaiming  in  the  language  of 
Holy  Writ,  "0  I-ord,  how  manifold  are  thy  works,  in  wisdom  bust  tlioii 
made  them  all:  they  shall  perish  but  Thou  shalt  endure;  yea,  all  of 
them  shall  wax  old  as  doth  a  garment,  and  as  a  vesture  skill  Thou 
change  th.  m,  and  they  shall  be  changed,  but  Thou  art  the  same  and  thy 
years  have  no  end." 

Wt  have  now  pointed  out  some  of  the  leading  facts  which  geology 
presents  to  us,  and  some  of  the  lofty  speculations  to  which  they  lead, 
and  we  have  compared  them  with  those  of  astronomy.  Before  ive  pro- 
ceed I  tails!  of  the  science,  we  shall  offer  a  few  observntions  on  the 
advantages  attending  the  study,  and  we  shall  endeavour  to  remove  those 
pica  which  cause  many  well-meaning  persons  to  view  it  with  an 
unfavourable  eye,  as  opposed  to  facts  recorded  in  the  Sacred  Writings. 

•  Thick-skinned. 


Till',  SALT  MOUNTAINS  OF  ISfini,. 

Mv  object  in  turning  out  from  the  direct  road  to  Salzburg,  mu  to    I 

llic<iiu Ion  Lakeandtle   sail  mountains  of  Ischil,  which    1  whs  told   I 

should  find  on  its  southern  shore.     The  road,  after  leaving  Lambach 
li\-  the  Tiiiin  river,  by  which  the  lake  discharges  itself  into  the  Dan 
and  down  which  the  Kilt  is  convoyed  in  large  flat-bottomed   bouls.      It  in 
an  extremely  turbulent  and  rapid  stream,  ami  at  one  spot,  where  i--  B  I 
pietun isrpuc  fall,  a  wood-shot  lias  1  >■■■  ■  n  i  I    down  which  the  I 

glidfl  with  frightful  rapidity.  At  the  head  of  the  lake  is  tin-  village  r.|' 
Ginunden.  where  is  a  depot  for  salt,  and  a  large  manufactory  of  cask-, 
both  belonging  to  the  government.  I  found  here  two  ficrmau  stud, 
al  in  pi-di'strians.  with  whom  I  kept  company  on  i"  Salzburg.  We  hired 
a  boat  to  convey  us  to  the  other  end  of  the  lake.  It  was  rowed  by  two 
men  and  a  girl,  there  being  scarcely  nay  kind  of  manual  labour  frob) 
which  the  females  of  the  lower  clas*s  in  Germany  are  exempted.  The 
lake  is  romantically  situated,  having  on  the  eastern  side  a  range  of 
mountains  rising  boldly  from  the  water,  and  on  the  other  a  champaign 
country  highly  ml  1 1  v.i  I.  d  and  sprinkled  with  livrrxrliaiijis'-'  and  farm- 
bouses.  Among  the  former  was  the  Traun  Stein,  which  rises  ahruptbj 
from  the  lake  about  two  miles  from  its  outlet.  It  Was  a  bright  morning, 
every  object  looked  cheerful,  ami  im  companions  when  out  on  the  lair* 
commenced  a  song  about  freiheit  and  vattrland,  to  an  air  that  I  had 
often  heard  among  the  Germans  of  my  own  father-land  Pennsylvania. 
Suddenly  the  boat  stopped,  and  the  father  of  the  crew,  rising  up,  sprinkled 
us  with  water,  and  with  the  usual  ceremony  of  baptism  gave  us  each  the 
name  of  one  of  the  surrounding  mountains. 

We  landed  at  Ehens-see,  a  small  village  at.  the  southern  end  of  ihe 
lake,  and  in  reply  to  our  iinpiitics,  they  informed  us  that  the  salt  was 
manufactured  at  this  place,  hut  that  the  salt-mines  were  several  miles  in 
the  interior.  I  had  supposed  that  the  salt  was  dug  in  a  solid  state  from 
the  mountain,  and  was  therefore  surprised  when  they  took  us  to  a  large 
building,  in  which  was  a  sheet-iron  pan  about  sixty  feet  in  diameter  and 
two  in  depth,  with  a  brisk  fire  kept  up  beneath.  Water  was  flowing  into 
it  from  two  huge  cocks,  and  workmen  were  employed  shoveling  salt  out 
from  the  bottom  on  to  a  draining-board,  from  which  it  was  afterwards 
removed  to  small  cone-shaped  vessels,  with  holes  at  the  bottom  Ebl 
I'm  i  her  draining.  In  these  it  was  suffered  to  remain  until  it  became 
nolid,  when  it  was  turned  out,  and  the  moist  end  of  the  cone  being 
off,  it  was  ready  for  transportation.  Each  lump  contained  about  ihirn 
three  pounds. 

From  Flicns-Mo  we  followed  i  be  windings  of  a  deep  valley  i',,i  nine 
miles,  when  we  arrived  at  Ischil,  a  pretty  little  village,  frequented  by 
valetudinarians  for  the  benefit  of  its  salt-baths.  These  are  in  a  new  ana 
very  handsome  edifice,  with  a  Grecian  colonnade  in  front,  and  an  Lnscrip 
lion.  In  tale  el  sole  omnia  r.vixliuil.  The  suit  mountains  are  about  time 
mile-  to  the  southward  of  I-ebil.  They  form  part  of  a  Imjli  anil  broki  n 
range  extending  eastward  and  westward,  and  in  the  exterior  are  uol  to  be 

•  Tlic  residences  of  tuo  titVd  ^rc^rietOT*, 
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gaifhed  from  other  parts  of  the  range,  the  n  on  every 

being  equally  luxuriant.      About  I  m  arrived   at 

id  having  here  obtained  |>i-rmivtk>n 
ti>  enter  the  mines,  were  conducted  to  a  house  u  few  hundred  yard*  below, 
aod  ]  i>-   draw  ■        B  U  of  the  entlBJIQM,   of 

which  MelM  in  all:   they  informed  u*  found  in  any 

part  of  tli  liey  take  tin-  trouble  of  digging  for  it.      Our 

course  after  entering   was  along  a  narrow  horixontal  gallery,  open! 
occurring  .»t  laterals,  along  which  we  heard  the  dashing  of  i 

also  wooden  pipes   for  water,  witli    lnan.li 
into  th«  I  ill  his  luteral  galleries.      Ilaring  proceeded  a  HUMtW  of  ■  mile, 
wo  enmo  to  a  halt  i  Mme  liare  logs  ro*e  in  a  slanting  dire. 

a  cavity  whose  depth  we  oould  not    isoertsiii      I   (pii-l--  -■..1I.H..1 

this  log,  and  directing  DM  to  do  the  nmr,  and  hold  oti   by  him.  he  raited 
his  (bet,  and  awny  wa  wi  at,  ilidii      01  rathei  darting  down  on  then 
log,  al  in  ring   light  from  our   lantern,  envelop- 

!    dniirnim      'Hie   guide   kept   hlDMSlf  upright,  and    holding  fast  to 

him.  1   p*  ■  myself  deposited  hi  aAty  oa  ■  heap  of  soft 

i:.    and   turned   to  enjoy  the   equal  astonishment   and    fright  of    my 
companions. 

Wt  were  now  at  the  bottom  unbcr  of  irregc  bat 

averaging  about  one  hundred  and  fifty  tVct  in  dbuneti -r.  tad  from  four 
to  ten  feet  in  height;  the  ceiling  in  one  parti  being  supported  by  blocks 
of  sulphate  of  him'.  pili  d  u]i  in  the  fonn  of  rude  i.iliiinm.  The  geiHgue 
of  the  sail,  it'  tin'  word  may  be  used,  is  composed  chiefly  of  a  clayey 
earth,  mixed  up  -with  irregular  Muck*  r,t'  sulphate  of  lime:  the  • 
mingled  with  these,  usually  in  Htrata  of  from  six  inches  to  t , 

'  ■  variety,  shape  and  direction.     It  was 
gem  reddish   colour,  U  ith  impurities,  very 

strong.  The  strata  were  yery  distinct  en  the  ceiling  of  the  chamber, 
which  looked  not  unlike  narblad  papi  r,  tba  salt  itself  presenting  a  great 
Turii'i  J  1 1  colou]  .   mi  :r  scarcely  11  '-mulliT  iiiiiul"  1.     The  sur- 

face of  the  salt  piWOtcd  to  us  was  rough  and  liuncy -combed. 

W*  now  for  tin?  Bret  time  learnt  the  mining-procc      \\  hi'  h  certainly 

ii|.h.   mid   sull'nni  nil;,    economical.      In   the  first  place,  a  small 

it  formed  by  the  pick-axe  and  shovel,  and  unogemeats  baring 

us  1  if  pipes  foi  conducting  rata  to  ud  fkca  it,  Che 

outlet  is  stopped  up,  :i  in  I  the  chamber  is  filled  with  fresh  water,  of  which 

the   mountain-streams  furnish   them    with  -il "iii'l.i n<-f.      In  a  few  v. 

the  water   in   thfl  c)iuml».i   is  saturated  With  salt;  it   is  then  let  out,  and 

conducted  by  aquedui  ts  t<i  Kl»  ii.«sec,  a  distance  of  twelve  miles,  "here, 

tare  already  described,  th   »  itw  is  evaporated  artificially,  and  the 

salt  is  shipped   for  the  store-house  at  Omundcn.     When  the  chamber 

has  become  sufficiently  dry,  the  workmen  descend  into  it,  clear  it  from 

•  and  dirt  which  have  been  loosened  by  the  water  and  fallen 

from  the  oiling,  and   the    cliainber  ih  tin  a   ready  for  another  flooding. 

The  ;  nlicr  we  were  in,  as   the   guides  informed  us,  requires  nne 

month  for  the  process  of  filling,  fifteen  days  more  for  compli  ting  the 

saturation:   it  holds  eighty  (bouwiml  fi'cniian  Kniers,  is   IVtteJ   Ecra3  " 

is  txvn  in  use  thirty  rears:  one  hundred.  \W  of   wefcw 
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furnish  twenty-six  and  three-fourth*  lbs  of  salt.  There  are  thirty-four 
chambers  in  all,  in  which  two  hundred  men  are  employed,  working 
night  and  day,  six  hours  at  a  time.  They  work  four  days  in  a  week, 
and  get  forty-eight  cents  per  week.  When  the  chumbere  are  approaching 
so  as  to  threaten  a  breach  from  one  into  the  other,  the  further  encroach- 
ment of  the  water  in  that  direction  is  prevented  by  a  compound  formed 
by  the  clay  and  pulverized  rock,  which  is  beaten  against  the  wall  so  as 
to  form  an  effectual  barrier.  At  intervals,  in  the  descent  of  the  moun- 
tain, are  three  reservoirs,  into  which  the  water  is  successively  discharged, 
I  believe  for  the  purpose  of  breaking  the  violence  of  the  descent. 

There  is  a  chain  of  six  or  seven  very  beautiful  lakes  in  this  neigh- 
bourhood,  two  of  which  we  visited  after  leaving  Ischil,  and  on  the  :'■'■>•  U 
August  slopped  for  a  short  rest  at  Salzburg.  Our  consul  at  Vienna  hud 
described  in  glowing  terms  the  beautiful  scenery  at  Berchtsgaden,  a  short 
day's  journey  to  the  south  of  Salzburg,  and  as  it  had  also  a  salt-mounta  i  n. 
1  determined  to  pay  it  a  visit.  There  are  also  salt-mines  at  JInllein, 
south  from  Salzburg,  which  I  did  not  examine,  but  which  I  was  informed 
are  worked,  and  arc  about  as  productive  as  those  of  Ischil. 

Berchtsgaden  is  now  comprehended  in  the  kingdom  of  Bavaria. 
The  royal  family  were  there  on  a  visit  at  this  time:  they  had  just  betrp. 
inspecting  the  mines,  and  I  found  many  parts  of  the  interior  ornamented 
in  i  fanciful  manner;  the  richest  crystals  of  the  salt  and  gypsum  having 
been  collected  and  disposed  so  us  to  form  grottoes,  devices,  &c:  some  of 
the  former  were  large  and  perfectly  transparent,  but  a  deep  red  or  brown 
is  the  prevailing  colour.  This  mine  appeared  to  me  to  be  richer  than 
that  of  Ischil.  In  some  parts  the  salt  forms  regular  solid  strata,  several 
feet  in  thickness,  and  so  free  from  foreign  matter  as  to  be  fit  for  use 
without  any  purifying  process.  In  these  places  it  is  mined  by  the  aid  of 
gunpowder,  and  the  guides,  after  placing  us  in  secure  places,  allowed  us 
to  witness  two  or  three  explosions.  Generally,  however,  the  mine  differs 
very  little  from  that  of  Iscbil.  We  entered  by  a  horizontal  gallery,  a 
quarter  of  a  mile  in  length,  and  then  came  to  branching  galleries,  along 
which  pipes  were  conducted  for  filling  the  chambers  with  water,  or 
emptying  them.  One  hundred  and  ninety  men  are  employed,  and  the 
yearly  product,  I  was  told,  is  eight  thousand  one  hundred  and  thirty- 
four  tons. 

[From  Sillimajs's  Journal.'] 


ACCOUNT  of  Tirr  UNttOLUNO  or  an  EGYPTIAN   MI'MMY, 
wmi   i.\(iiii:.\r.vi.  NOTtCBB  or  mi:  maxxro*,  crtfrojw,  ami  anioiQM,  of 

T1IF.  A.VCIECT  EGYPTIANS. 

Bv  T.J.  PETTKIRF.W.  IK  s  .  F.S.A.,  &c. 

of  lite  Friday  evenings  so  judiciously  set  apart  by  the  managers  of 
the  Royal  LfcHinmilM  fin*  the  communication  of  useful  knowledge,  baa 

j  Wen  devoted  t''  i!  ration  .:  >!  ■■  mommies  of  the  An 

Egyti!  rture  upon  ibis  suhjeet  wag  delivered  on  die  JJ-I,   .1 

by  Mr,  Pcttigrow,  ntion  lias  been  frequently  direct. 

ril  the  remit  of  whom?  researches  1 
submiu.  .1  U>  the  public*.     'I><.   nnihiii  i    mrolM  upon  this  occasion  was 
one  purchn.v<l  by  Mr.  P.  at  a  lot*  ink  of  I '■.'■•  pti  in  an  ,mg 

of  the  collection  made  by  the  late   Mr.  s.ilt.  sank  Maji 

Consul  in  Egypt.     The  le>  tnrw  Mated  that  he  had  availed  himself  of  tbo 
iijiportuiin     afforded  by  the  Royal  fnititntlon  to  display  the  mufflaaj 
the  members  i  lumerota  rinton,  in  i  tothesolioital 

of  several  distinguish  . I  •  iholan  and  antiqui  id  bod  oracocM  bji 

.mil  «  tuples  in  appearing  before   hi"  audience  in  a  puMi. 

.  be  did,  thai  null  an  effort  might  befbwid  useful  in  exciting 
•  spirit  of  inquiry  Into  an  object  of  interest  connected  with  Egyptian 
antiquities,  ud  ed  to  prove  advantageous  in  assisting  to  W 

etnte  the  •  i  rcglypbiciJ  research,  which  be  regretted  to  say, 

aotwitbatanding  tie  '/n,ii  advances  node  in  (he  course  of  a  few  yean, 
had  not  y.  t,  in  the  mind*  of  many,  sufficiently  established  ill  ehun  to 
truth    and  authenticity,   and    •'■■'•■   ••'dl    In-ated   Bl   being    almost   wholly 

speculative  and  ei.i.j. .  rural  ill  P  therefore,  feh  peculiarly  happj  in 
the  present  opportunity  of  putting  thin  subject  t..  the  b at,  in  the  presence 

who  hue  been  In  anj  way dlitinguialied  i"i    I 
knowledge  ..f  hieroglyphiciil   literature,  and  whose  labours   have  tended 

SO  much  to  illustrate  thil  OUrioUl  branch  ..f  lil.-rnry  hi.iti.ry;  nnd  to 
whom  lie  was  willing,  on  the  present  occasion,  to  -uhmit    the   translation 

he  had  made  of  of  the  principal  passages  dtpii  tad  no  the  coses  of 

Ha»  mummy,  feeling  siiiisl'n-J  with  >i>  <f  such  competent  judg    . 

and  deeniii  g  il  of  importance  to  show  to  those  who  may  be  sceptical  on 
the  matter,  that  when  W  many  person*  of  known  .ill  linaient  ..in  he 
brought  togeth  ■  ■•  as  to  th.    intei-pr.  lathm  of  the   inscriptions,  the 

basis  upon  which  th.  v  are  made  must  necessarily  and  obviousl]  be 
founded  in  truth;  aud,  therefore,  likely  to  Lead  to  important  and  correcl 
Its.  With  these  preliminary  observations,  Mr.  Pettigrew  proceeded 
to  consider  the  subject.  Ho  abstained  from  entering  int.-.  any  considi  re 
tion  of  the  etymology  of  th  rrord  litnorr,  whether  it  waa  to  he  fctaccd 
to  the  Arabic  noun  mum,  signifying  was,  tn  minimum,  a  kind  of  pex> 
fume,  as  Salmaeius  describes  it;  bul  itated  that  he  should  employ  the 

•  llitiory  uf  Kyyjitiati    M  uinmii-.n,    <nul  f   Mr.    Wilkinson,     Mr.     Burton,    Dr. 

0ttAti  htp  and  Embalming     Lmmmis,  Lord  1'hi.IImm,   Rw.   ','1     Pal 

tf  the  Sficr"  •  >    /-.-... v/..'t.i /*.. .    tsxn,  Mr.  OaUunovs,&A 

Qc.   4^  Co.,  1834. 
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term  on  the  present  occasion  as  applying  to  the  body  tubal  <i  not 

to  the  embalming  ingredients. 

Mummy,  it  is  well  known,  was,  duriug  the  sixteenth  century, 
extensively  used  in  medicine,  and  there  were  not  muting  authorities  t,i" 
high  character  to  vouch  for  it-  healing  properties  Vvicenna,  3ci 
and  others  among  the  Arabian  physician*,  spoke  loudly  in  its  praise;  and 
in  more  modern  times  Lord  Bacon,  Robert  Boyle,  and  others,  equally 
eulogized    ite  TirtUC-        f.ocl     Bacon    declares    thai     "Jhinim)    hath    gn;ii 

force  iii  (train  'bing  of  blood;  which,  as  it  maybe  ascribed  to  the  mixture 
of  balrncs  that  arc  glutinous,  so  it  may  also  partake  of  a  secret  prop! 
in  that  the  Mood  draweth  man's  flesh*."  And  Boyle  Bays  it  Ku  one  of 
the  nit  ful  medicines  commended  ami  given  by  our  physicians  for  fall*, 
and  bruises,  and  in  other  cases  toot."  Its  introduction  if  attributed  to 
B  Jewish  physician  named  Elmagar,  a  native  of  Alexandria,  who,  it.  i* 
said,  was,  as  far  back  as  the  fourteenth  century,  in  the  habit  of  pn  Mribing 
it  to  the  Christians  and  to  the  Mahometans  then  in  the  East,  contending 
for  Palestine.  The  demand  for  it  gave  rise  to  the  spurious  manure 
of  mummies,  and  the  traffic  ceased    in  nee  of  the  importun 

of  a  Jew  engnged  in  these  practices  at  Dnmietta,  who,  anxious  to  cootvI 
a  Christian  slave  to  the  Hebrew  faith,  proposed  to  him  as  an  evidence  "I 
the  sincerity  of  his  conversion,  to  submit  to  the  ancient  rite  of  circum- 
cision. To  this  the  boy  objected,  and  was  subsequently  ill-trentcd  by 
his  master,  whom  he  therefore  denounced  to  the  pacha,  by  whom  ilw 
.lew  was  thrown  into  prison,  and  fined  in  .'!(•()  sultanins  of  gold;  (1m 
being  readily  paid,  the  governors  of  other  proviuces,  Alexandri 
&c.  levied  a  ransom  upon  nil  engaged  in  the  commerce  of  muinmie 
the  Jews,  to  avoid  a  new  oppression,  discontinued  their  trade.  Tims  did 
mummy  cease  to  be  an  article  of  the  Materia  .Mcdica,  and  not  from  any 
discovery  of  its  inefficiency  in  the  cure  of  disease,  to  prove  which,  how- 
ever, the  celebrated  Ambrose  Pare  published  a  treatise. 

The  desire  of  immortality,  Mr.  P.  observed,  is  most  strongly  rooted 
in  the  mind  of  man,  and  innumerable  means  have,  in  all  ages  and  n 
all  circumstances,  been  devised  to   perpetuate  his  memory  after   di 
In  no  part  of  the  world  does  this  principle  appear  to  have  acted  so  str 
as  in  Egypt;  and  its  ancient  inhabitants  have  not  only  built  huge  pyra- 
mids, and  erected  mighty  temples  and  obelisks,  covered  with  symbols) 
expressing,  in  hieroglyphieal  language,  characters  aud  events;  bu< 
have  succeeded  beyond  all  other  ages  and  people,  in  preserving  from 
decay  the  remains  of  their  own   fragile    frames.      The  extraordinary  per- 
fection  to  which  they  carried  the  art  of  embalming  the  dead  is.  perhaps, 
alone  to  be  accounted  for  by  referring  to  their  theology.     BelicTtl 
the  immortality  of  the  soul,  the  ancient  Egyptians  conceived  thai 
were  retaining  the  soul  within  the  body  as  long  as  the  form  of  the  body 
could  be  preserved  entire,  or  were  facilitating  the  reunion  of  it  with  the 
body  at  the  day  of  resurrection,  by  preserving  the  body  from  corruption; 
and  Herodotus  says,  u  The  Egyptians  are  the  first  that  laid  down  the 
principle  of  the  immortality  of  the  human  bouI;  and  that,  when  the 
body  is  dissolved,  the  soul  enters  into  some  other  animal  which  is  born 
at  the  same  time;  and  that,  after  going  the  toamvA  of.  a\\  live  animals  that 

*  sv/v0  syhanm,  Cent.  X.,  «.  oho.  ■*■  Boy\e'»  Vf  mY»,  \«*.  W  v..  v»\. 
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inhabit  the   land.  B  dr.  it  ngnin   enter*   the   body 

man  i  then  bom    This  circuit,  they  my,  \a  uerfcintsd  l>y  the 

soul  in  3000  years'." 

Thi  i.    i  .   in. 11.  I  ,i!  i,      i  i     :iv  as  to  the  antiquity  of  the    practice  of 
liming;;  bvJ  ili<-  information  possessed  as  to  tie 

u  is  but  >.-nr.ty.      We  have,  hoi  Of  Bt    All    ii: 

and  v  tfase  upon  the  •  ad  it  is  dear  that  it  ma  pro  Used 

n%  Li'  put  of  the  fifth  century,  netlj 

alluded  t<i  by  these  father*  of  the  <  Hunch,  who  t.-ll  as 

rosed  a  prooMi  by  which  the  bodies*  dencl  .-is  ilumV 

brims;  nnd  St.  Augustine  says,  thi  bad   .1   belt 

resurrection  of  the  bod;  than  aaj  other  people.     "Egypt  dtml 

resurrectionem,   qn  iter    raranl    cadavers)  nn  norea 

enim  bulx-nt  sleeve  ei  itjh  tea  reddere,  Gaftbarat  00  rocm.  1 

An.'  al  authors  to  whom  wc  are  indebted  for  ac- •■ 

of  the  processes  of  embalming,  mu>t  bo  enumerated  Hcrodotos,  I 

Ina,  and  Porphyry.     Herodotus  and  Diodorus  Stonlni  1    •  ribe.  with 
most  precision,  the  several  modes  of  <  1  '1  it  Mi.  I',  stated,  thai 

it  wan  impossible  to  inds  he  bad  even  witue-  ■  1  t"  tin- 

ion  laid  doti  ti  by  tli  -sed, 

that  their  f  is  of  the  greatest  hnnortsa      fbi  then    is  no 

circumstance   meutr  them  as  belonging  to   the  process  of  at 

helming  wlmh  is  not  t"  be  bond,  though  perhaps  not  precisely  in  tits 
order  in  which  it  is  de  cribed.     1  tare  i*  inKuffi- 

t'i  dwell  upon  these  partieolars;  ii  wonld  merely  permit  thi    let 
turer  to  si  t/utr  principal  modes}  had  been  enumerated, 

be  briefly  referred   to,   In  order  that  the  kind  whi  been 

selected  in  tli  tu  Ix    inn. .II.  .1  "ii  this  occasion,  might  be  the 

more  readily  detected. 

In  the  J  ii'    brain  was  extracted  through 

the  nostrils  by  the  aid  of  broom  crochet  ■.  sod  injections  of  bitui 

:    thrown  into  the  skull.    An  incision  wsj  made  tab   the  Ml 

flank,  from  whieh  die  Intestines  were  removed,  then  «  ednd  with   palm 

rinklod    with   aromntics,   and   either   relumed    into   the   Itody  or 

called  CanoptC.      'Die  body  was  then  Steeped  in  a  solution 

natrum  for  scvi'.  al  the  expiration  of  which  time  it  was  washed, 

daged  in  cloths,  and  deposited  in  eases. 

In  the  second  mode,  the  brain  was  not  extracted,  no  incision  was  made 

the  llank,  but  tin-  intestines  wi  r«  withdrawn  prr  anum;  afb  1  which 

injection*  of  oil  of  cedar  and  of  natrum  were  thrown  into  the  body,  and 

it  was  Steeped  in  nali  am    for    tli.-    -pe<  itied   lime.       I.iltb    bi ■  i.b-   -l.ia.nnl 

bone  remaining,  they  were  given  to  their  friends  without  any  further 
operation.  In  tin-  third  mode  the  inside  was  washed  with  a  liquor 
called  ssrmiiia  (an  int'ii-ion  of  senna  and  cassia),  the  body  pl.i< . -.  1  in 
natrum,  and  afterwards  delivered  to  the  friends. 

Diodorus  Siculus  is  particular  in  bis  relation  respecting  the  funeral 

•    Bsmdot  IliiU  lib.  ii.  B.  123.  I  "ii  tUbl  fa  MM*  relet  t"  Ml.  £< 

Imp.   13.     I  grew's    History   of    Epyptvun  M"  ■ 
ournw/sis  who  "111  be     where  the  several   part*  trt  v\\e  aiffieNM 
MMtiou*  f..r  nMM   putiealtr  udbrnanoo  I  jiroc-camt  are  ui'mutvAs  AcUW'V 
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ionic-*  of  thf  Kgyptiau        Ik    tells  us*  that  the  expense  of  th. 
mode  of  burial  wis  n  talent  of  silver,  (two  hundred  nnd  twenty-five 
pounds   Knglish  money);   the  second,  twenty  minir,  (seventy-five  pound* 
Bngush);  and  the  third,  a  trifling  Bum  not  mentioned.     Hut  thf  mode 
bring    -il.nnl,    the    friends   of    the   deceased    leave  thf   body    frith   the 
emhalmcra  to  be  prepared.     The  body  being  laid  down,  the  scribe  n 
the   place  for   the   inn -ion  on  the  left  Hank,  which    is   then  made  by  the 
cutter,  or  slitter,  with,  an   .Ethiopic  stone.     Having  done  this  he  flies 
away  as  fast  as  he  can,  for  even  his  companions  in  the  process  of  cm 
halming  pursue  him,  cast    stones  at  him,  and  curse  him,  the  Egyptian! 
hohling  that  whoever  offered  violence,  wounded,  or  in  any  way  injured  n 
body  of  the  same  nature  as  himself,  deserved  their  hatred.     The  an 
belmen  they  esteemed  worthy  of  honour  and  respect,  and  we  learn  that 
they  were  familiar  with  the  priests,  and  wont  into  the  temples  as  holy 
without  any  prohibition.      .Mr.  P.  inferred   from  this  statement  that 
were  an  inferior  kind  of  priesthood.  The  incision  brine  made,  the  embalm*! 
removes  the  intestines  and  other  viscera,  all  except  the  heart  and  kidneys. 
The  int.  (tines,  as  has  been  stated,  are  washed  with  palm-wine,  and  then 
wrinkled  with  aromntics,  sometimes  relumed  into  the  body,  and  some 
times  placed  in  canopio  faces.     Porphyry  +  bai  handed  down  to  ill  flu 
prayer  In  the  name  of  the  deceased,  uttered  by  the  emlmlmere  on  this 
oceiiMun.      I(    i-  .1--  follows:  —  "Oihou  Sun.    our  lord,  and  all   ye  gods. 
who  are  the  givers  of  life  to  men!  accept  me  and  receive  me  htto  the 
mansions  of  the  eternal  gods;  for  I   have  worshipped  piously,  while  I 
have  lived  in  this  world,  those  divinities  whom  my  parents  taught  me  to 
adore.     I  have  ever  honoured  those  parents  who  gave  origin  to  my  hod_> , 
and  of  Othfl   men  1  have  neither   killed  any.   nor  robbed  them  of  their 
treasures,  nor  indicted  upon  them  any  grievous  evil;  but  if  I  have  done 
anything  injurious  to  my  own  soul,  either  by  eating  or  drinking  anything 
unlawfully,  this  offence  has  not  been  committed  by  me,  but  what  is  con- 
tained in  this  chest,"  meaning  the  intestines,  which,  according  to  this 
author,  are  then  thrown  into  the  river.     The  injections  into  the  body, 
and  the  application  of  the  ccdria  and  other  substances,   oomplete  the 
process. 

According  to  Herodotus,  Diodorus  Siculus,  and  other  historians  the 
ancient  Egyptians  were  a  people   holding  truth   and  virtuous  conduct  in 
the  highest  estimation.     Their  penal  laws  applying  to  cases  of  homicide, 
parricide,   perjury,  adultery,  rape,  &c.,   mark  the   high  sense   of  Justice 
entertained  by  them,  and  this  is  even  carried  to  the  verge  of  the  tomfc 
for  we  learn  from  Diodorus  Siculus  J,  that  upon  the  death  of  any    AM 
the  relations  of  the   deceased  were  obliged   to  announce   to   the  jui 
(assessors  forty-two    in  number)  the   time  at  which    it  was    intended 
to  perform  the  ceremony  of  burial.     This  consisted,  in  the  fire!    plana, 
of  the  passage  of  the  deceased  across  the    hike   or   canal    of   thi 
partment,    or   nome,    as    it    was   called,     to    which    the    deceased    had 
belonged.     The  jury   being  named,   the  assessors  assembled,  and    Che 
court  of  inquiry  was  open   to   all,  so  that  any  accusation  might  be  urged 
against  the  defunct.    Should  his  life  have  been  bad,  the  right  of  sepulture 


•  Bihlfoth.  Hitler.,  lib.  i.  a.  91. 
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«m  iii mi.  which  m  nuMeitd  *s  cue  of  tin 

CDUld   ixviir.      If.  on    thl    contrary,  the   lil-    of  tlu  deceased 
aductcd    anil    blameless,    and    that    BO    ItjlWch    COuU 

attach  to  hi»  i  n  enloghuo  was  pronoun..  I  man  bib  .  i  id  he 

was  pcnuitti-d    to  In-  cntomlH-d  with  all  due  honour.      IHixlorn 

ins    us,   thai    in  these  eulogies  no   mention   was  cw   nuide  of  tin- 

•  >r  family  oi"  th.-  .1.  t'un<-i.  .ill  im  being  •  ■■! 

noble.      Xo    mi  in    this   ordeal, — kings   as  well    a>    in- 

ordinary people  were  sul>ji-i  ted  to  the  same  inquiry, — those  irlia  do 
life  no  one  durwl  to  reproach,  of  whose  mcmm  do  ou  dared  to  question, 
n  lien '!  •-■  i  rigorous  sxuiimiloa.    A  public  audi 

was  given  to  hour  nil  BCOBBfttioni    Igsinsl   ibo  deceased  monareli. 

:■»  commenced  l>y  making  ■  v,  and  recounting  his  go. 

ho  general  opiu  ie  pcopli  .i-  to  tin-  |  i  I  anil  ^nidm  t 

of  the  monarch  corresponded  »ith  that  ol  Jk  multitude 

]>our«<l   forth   their  acclamations;  hut    if  the  contrary,  murmuring   nuc- 

eeeded:  end  Diodorue  Si  u  minting 

of  tin;  denial  of  burial  t"  ;i  deceaced   (oi  si  ign.  with  the 

decision  of  tin;  people,       M.   C'hampollion  BM  in    BibfoveWMolnuk,   the 

tomb  of  a  king,  in  which  the  wulptun   Im  I  from  MM  •->■«! 

to  tii.  rcepl  n  tin-  e  parti  when    vcm  sculptured  the  i 

tin-  -[  md  of  lii-  wife,  which  have  l»  en  most  religiously 

respected,  aa  »  to  them.     IL 

i|"illion  COllceiv'  •  this  tn  liavi    I ■■•■  n    ilu    lomli  <if  ;i  king,  condcmni-d 

ui  nftcr  lii-  death,  mid  id  iii-il  the  rite  of  burial *. 
Air.  Pettigrew  illustrated  this  part  of  lii*  mhjci  I   by  referent 

■OfQC  drawings,    BUd    to   papyri,    that    had    I n    IniiMd   i.itliin   the   I 

enclosing  the  mummies.  II-  i  chibitcd  di  iwing«  of  throe,  tuneral  boats, 
which  dure  exceedingly  curious;  two  of  these  wen  lately  pmotiaawl,  at  a 
high  price,  for  the  British  Museum  ;  the  third,  discoTered  by  batatas 
Passalacrjua,  in  Hlii.'l,  in  n  family  sepulchral  rliaiuher.  in  the  Necropolis 
.  i-.  in  the  collection  belonging  (-•  the  Prussian  gorermnani,  at 
li-ilin.      These  boats  arc  all  of  rfnrilai  construction,    but    the  latter 

iim-iI    t.i    In-    the    must    complete,  arid    mil*    therefore    pa  de- 

scribed.     The  boat,  or  huri,  is  cut  out  of  sycamore-wood,  and   measure* 

two  feet,  i  i(.'lu  inches    ind  rii  lines,  French  asure.     The  boat  is  fur- 

1  with  a  Inrgi  projecting  portion  of  wood  .it  the  prow  and  at  the 
poop.  In  lb  '■  ui"?  is  a  male  mummy  extended  on  a  sofa,  or  i  iblc.  of 
which  tin'  lege  bio  formed  of  the  limbs  of  a  lion;  this  is  surmounted  by 
a  canopy,  on  which  are  irsnrihed  various  hierogjypbioa]  characters,  and 
is  supported  by  ax  pilloi  -I  successively  in  red,  block,  white,  and 

green.     At  the  head  and  feet  of  the  mummy  are  two  female  Bgv 

of  them  is  in  an  attitudi  -  rrief  and  desolation,  represented  by 

the  hair  of  her  bead  felling  upon  the  mummy,  whilst  her  arms  an 
ployed  in  embracing  the  deceased;  the  bands  of  the  othei  are  placed 
upon  the  feet  of  the  mummy.     Four  priests  are  r-eau-d  upon  the  deck  nl" 
the  vessel,  oiii-  of  the  table,  oi  bier,  whilst  another  in  Beont 

■rv.il  in  be  holding  out  -i  MS.  unrolled  before  him,  and  appears  to 
be  delivering  a  funeral  oration.    Another,  a  Bacrificer,  is,  witli  knife  in 

•  Uiin-j  terittt  f Egypt*  el  it  .Wm-,  p.  '.»•. 
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hand.  prepared  to  immolate  an  ox,  which  lie*  bound  at  his  feet.  The 
tii, i  lifjure.  on  the  prow  has  his  right  arm  extended,  nnd  appear*  to  be 
watching  the  course  of  the  vessel.      Th(r  pilot,  who,  from  his  long  M 

liini.-.  in. i_v  be  -opposed  to  he  a  priest,   is  seated  at  the  | 

two  oars,  tin-  meeh.mi.Mii  fot  moviqg- vhich  U  very  curious.  'Hie  0018 
and  the  pillars  1111  which  thejr  move  are  crowned  with  the  head  of  8 
hawk.  The  body  of  the  vessel  is  of  a  green-colour,  the  extremities  of  a 
ib'i  p  liKir  tinge.      Paints  and   frames  to  serve  in   the  representation  of 

religious  eere nies,  are  lying  on  the  vessel,  and  at  the  sides  of  the  forc- 

|.;ui  in-  emblematical  n  pi.  fntationsof  the  sacred  eye,  the  eye  of  Osiri*, 
which  i«  also  represented  on  the  fare-part  of  the  ours,  surrounded  by 
laurel  of  the  lotus.  The  plunk  to  descend  from  the  vessel,  and  the  peg* 
to  fasten  it,  together  with  the  club  to  drive  them  into  the  earth,  are  also 
on  the  deck.  The  male  figures  in  the  vessel  have  a  r.  il  tinge  of  counte- 
nance, the  women  a  yellow  one,  which  corresponds  with  what  is  com- 
monly seen  in  the  ancient  Egyptian  paintings.  It  i<  to  he  observed. 
the  priests,  as  well  as  the  females,  have  their  heads  well  covered  with 
hair,  which  was  permitted  to  grow  during  the  term  assigned  for  the 
mourning  for  the  dead.  This  induced  Signer  Passaluco.ua  to  conceive 
the  lulu  ml  ceremony  here  represented  to  be  that  of  a  priest,  and  the 
hicioglyphieal  inscription  on  the  MS.  reads,  according  t..  M.  ('hampollion, 
u  Grand-Prette."  In  the  tomb,  in  which  three  coffins  or  cases,  enclosed 
one  within  another,  were  found,  these  hieroglyph ical  symbols  were  seen 
marked  upon  each,  together  with  the  mimes  of  different  divinities,  to  the 
worship  of  which,  probably,  the  deceased  had  been  particularly  devoted. 

The  pap\ii  exhibited  represented  Osiris  seated  in  judgment,  sup- 
ported by  Isis  and  Mcpthys,  the  wife  and  sister  goddesses.  Before  the 
deity  is  placed  the  lotus,  and  over  this  the  Four  Genii  of  the  Amentt* 
Thotb,  the  Egyptian  Mercury,  is  introducing  the  deceased  (a  priest 
apparently,  from  his  habiliments  and  shaven   head),   and  red  to 

record  the  judgment  on  a  roll  of  papyrus,  which  he  holds  in  one  hand, 
whilst  he  is  furnished  with  n  style  to  accomplish  this  in  the  other.  The 
deci  ised  i-  in  an  imploring  attitude,  ivith  hi-  hithi  i  [tended  tOWaidl 
Osiris,  and  he  is  supported  by  a  figure  emblematical  of  Truth  and  Justice. 
Above  the  deceased  are  runged,  in  two  rows,  the  forty-two  assessors,  as 
described  by  Diodorus  Siculus;  and  before  the  deceased  is  a  balance,  in 
which  i*  being  weighed  the  deeds  and  actions  of  his  life.  His  heart  is 
represented  in  a  vase  placed  in  one  scale,  and  a  feather,  typical  of  truth, 
in  the  other.  Anubis  (the  jackal-headed  god,  and  one  of  the  principal 
deities  of  the  Amenti,  and  whose  chief  office  appears  to  have  been  to 
superintend  the  departure  of  the  soul)  ia  regulating  or  directing  the 
balance. 

Mr.  PettigTCw  now  proceeded  to  make  a  few  observations  on  some  of 
the  points  named  by  Herodotus,  as  appertaining   to  the  cmbalmcnt,  and 


•  These  are  Netbonof  or  Khutnsnof, 
mill  the  hawk's  hood;  Smof,  or  Smautp, 
with  llu  jackal's  head;  IIai'UK,  with  the 
head  of  the  cyiioccpbalus,  aud  Aiusbt 
with  ttie  imniau  head.  Amkvh  or  A  si  R. 
ti,  la  Coptic,  exactly  corresponda  with 
«:j»[ui  Greek.  It  signifies  both  RicsrvBR 


nndGrvxR;  nnd  Mr.  WUkinsoo  him  there- 
fore justly  remarked,  that  it  implies  only 
:i  temporary  abode.  Now  it  must  be  recol- 
lected, liuil   tliih  eurres|iouds  with  the  idea 

of  the  Egyptians  returning  ogoiu  |e  the 

earth  alter  a  short  period. 
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first  drew  tin-  of  bii  auditor*  to  the  extraction   of  the   brain 

throng)]  tin-  nostrils.     This  process,  he   remarked,  would  be  found  to  be 
madenbk  difficulty;    nnd   (irccnhill,   who  wrote  a   work   on 
timing,  treats  the  attraction  of  the  bain  through  the  nostril*  as 
"un  amnsing  iterry  of  <  thing  impracticable  and  ridiculous."    Mr.  P. 
howi'vi  r.  demonstrated  the  trutfa  of  the  relation,  by  exhibiting  a  specimen 

of  n  <  !i.-i-. "•"•-! ■'_•>  |'li. up  pin  which  the  |.n«'i  ••   hid  bat ■  adopted  in 

m  complete  a   manner  H   not   to  leave    tm  B  vestige   of  any  of  the 

liranes  surrounding  the  brain,  which  usually  hold,  with  the  greatest 
rirrnn  11     COSids    of    the    ikall,    and    thi*   wu 

luallj  accomplished  without  producing   my  diaBgareao  itofW 

of  the  ex  i  i   of  tin-  nasal  organ.     It  appear*  that  an  instrument 

must  have  boon  istroduoed  aptboaztanul  nm^nada  to  pieces  through 
the  i  >ii<  .  and  linn  l>>  a  rotatory  motion.  Mr.  P.  think*,  made 

to  br  tin-  surrounding  parts  of  the  frontal  nnd  sphenoid  boi 

wj  as  to  Oceanian  an  opening  about  the  »ixe  of  u  crown-piece,  through 
which    tin-   contents  of  the    -kull   were   extracted.      Mr.    I*.   has  ol 
•maples  in  hi  ion;  bat  he  exhibited  the  GitMO-flgyptina  spi 

men    OS    the   moat  complete.     Of  the    instrument   with  which   this   was 
chibited  a  drawing  obtained   from  ■•;••  •  i  the 

Berlin  Museum,  nnd  seen  in  Plata  I.,  (p.  2-1,)  figs.  1,  2.    Their  con 
b  i-  of  bronze. 

In  tin—-  inn  ramies  In  which  the  a  I  moos  of  Herodotus  was 
adopted,  tlie  brain  Mas  not   extracted ;  and  Mr.  P.  I -xliibited  an  insi. 

ffl  that  it  had  settled  down  into  a  cake-like  mass,  and   bad    taken 

hi  of  tbi    bach   pari  of  the  skull,  being  mcrlced  by  the  im 

ridges  iii.  > . « I    -|iu f  rln    occipital   bone,   which   also  clearly 

showed  thai  the  position  in  which  thi  mm j  bad  been  placed,  was  an 

After  the  brain  ba  I  :-<-'  n  i  Ktmcted  from  the  skull,  it 
was  customary  to  introdm  e  a  tpinntity  of  linen  through  the  nostrils  into 

the    c  "I    ill    the    un i_i    openeil   b\    Mr.    Ilavidsou,  ill  tin-  Koyal 

ration,  in  1833,  Mr.  P.  saw  in  this  instance  nine  yards  of  linen, 

three  inches  in  breadth,  withdraw  n  from  the  hi  -ad. 

Iii  the  head  of  a  mummy  brought  from  Thebes  by  Mr.  Wilkinson, 
in  which  the  brain  bad  bat  n  extracted  in  tlie  manner  described,  and  the 
nostrils  plugged  up,  Sir.  I'.  found,  in  the  cavity  of  tin  »kull.  a  "(Uantity 
of  insect*  in  various  stages  of  maturity,  and  sufficiently  perfect  to  admit 
of  an  accurate  description  nnd  delineation  of  their  several  organs.  Tln-se 
Mr.  P.  has  figured  in  liii  HittOryqf  Egyptian  Minnmie.1.  and  ho*  turned 
them  a  mumiarum    md  DemeHu  poUinclu*.    They  an  speciea 

quite  distiih  t  IVi, in  any  I"  he  im  l  with  in  the  cabinets  of  natural  history, 
or  in  any  published  world  The  Rev.  W.  F,  Hope,  the  best  entomologist 
bas  minutely  ozamined  them.  He  states  the  tftortma 
muminritm  to  be  closely  allied  to  the  IV«i  robia  rufipes  of  Fabriciu*;  hut 
he  think-  it  differs  in  colour.  It  is  however,  not  improbable  but  that  the 
embalming-materials  may  have  had  some  effect  in  producing  the  present 
ur  of  the  in  nd  Mr.  Hope  is  of  opinion  that  the  natural  colour 

of  the  insect  was  a  violet  or  deep  purple  colour.  The  DermetUt  pol- 
linctut  i*  also  different  from  any  known  species  of  this  insect.  It  re- 
sembles  in    form    the    Dtrmesies  domettietu    r>f  Siberia,  described  b"j 
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as  i  t 'atoms  or  TUB  U 

Stevens.  Mr.  P.  obtained  from  one  skull  nearly  three  hundred  tolerably 
perfect  insects.  There  were  also  abundant  fragments;  the  perfect  pujxr 
Wen  not  numerous,  hut  the  gTent  quantity  of  empty  cw»  nhowcd  that 
the  greater    part   had   arrived   at   tbe   imago   Mate   tome   time,   after  the 

jir.H-i-.s  of  i-iiii.iiniinp  wu  ooamletad.    'i  Ik-  I-'  -i  I  mi  not  always  Ailed 

with  linen,  for  -Mr.  I',  found  IB  another  specimen  a  large  quantity  of 
tit  tin.  i  itter,  and  the  same  occurred  in  an  instance  to  I>r.  Ilea  L 

Pasjillg  mi  to  the   mode  of  treating  tin-  hoily  of  the  mummy,  Mr.  P. 
remarked,  that  the  statement  made  by  Herodotus  a*  to  tin-  in  iakftl  in 
the  Irft  flank  had  been  clearly  verified,  and  most  mummies  praaai 
examples  of  that  piirt  of  tin:  process.    By  tl  t  viscera.  I 

of  tin-  chest,  and  belly,  and  pelvis,  were  extracted,  and  the  cavities  were 
III.  1  i  in  in  i.  n  with  the  dust  of  cedar  or  cassia  wood  (it  is  suppi; 
various  aromatic*  (lump*  of  myrrh  have  been  found),  masses  of  pitch, 
and  quantities  of  saline  matter  mixed  with  earthy  substances.  The 
mumii;,  of  I!.- ii. i  i.t.  unrolled  by  Mr.  P.  at  the  Royal  College  of  Surgeons, 
in  1834,  I  i  large  quantity  of  natrum  and  earth  en  i'.hin 

it.  Tn.-  mummy  of  SJUOIOP,  at.  tin  LotldoO  University,  was  filled  with 
the  dust  of  some  wood  mixed  with  aromaticn;  and  the  mummy  brought 

(his  country  by  Dr.  Perry,  and  described  by  him  in  bis  Fin*  of  the 

:.t.  \-e.,  which  li.is  baen  unrolled  by,  and  is  in  the  possesion  of, 
Mr.  P.,  bad  large  OJtMlllliea  Of  pitchy  matter  in  all  the  cavities  of  tbe 
body. 

The  :  :  i  with  whirli  the  Hank  or  ventral  incision  i>.  made,  has 

been  stated  by  Diodorus  Bionloa  to  have  hern  done  with  an  Ethiopic 
stone.  Passalaequa  found  some  of  pyromachous  silex  (according  to 
Urogniart),  and  one  of  these  is  figured  in  Plote  I.,  fig.  5;  hut  in  the 
collection  of  anti<|ui tier,  belonging  to  the  University  of  Leyden,  there  is 
a  knife  of  silex,  which  is  supposed  to  have  been,  from  its  shape,  capable 
Of  making  the  incision  al  [<  ig  represented  in  Plate  I.,  Iig.4. 

The  isteadnaa,  liver,  &*»,  were  sometimes  returned  into  the  body, 
each  portion  or  viscus  Icing  separately  rolled  up  in  bandages.  In  the 
mummy  of  Horseisi  theft  wire  liv.-  distinct  portions;  these  are  preserved 
iu  the  ilunterian  Museum  belonging  to  the  college.  In  other  instances 
tbe  viscera  bare  been  found  placed  aithi  I  upon  the  body  or  between  the 
thighs  and  legs  of  the  mummy ;  and  in  Mr.  P.'s  Oneco- Egyptian  mummy, 
he  found  the  heart  placed  between  the  thighs,  but  not  enveloped  in  any 
bandage.  This  was  the  only  part  from  within  the  body  that  was  pre- 
served in  this  instance;  and  it  is  therefore  probable  that  tbe  other 
viscera  were  disposed  of  in  the  canopic  vases  which  are  so  frequently 
found  in  the  better  kind  of  private  tombs,  but  which  did  not  conic  into 
this  count ty  with  the  mummy  in  question.  Mr.  P.  observed,  that  it  was 
evident  some  long  cutting-instrument  must  have  been  introduced  to 
extract  the  viiceni,  for  he  found  in  his  Gneco-Egyptian  mummy,  in 
which  there  was  no  flank-incision,  an  opening  made  close  to  the  rectum, 
and  through  which  all  the  pelvic,  abdominal,  and  thoracic  viscera  had 
been  dragged,  that  there  were  at  the  bottom  of  the  neck  in  the  chest, 
portions  remaining  of  the  wind-pipe,  the  large  blood-vessels,  &c,  which 
presented  in  the  most  indisputable  mannei  .  nt  xiir/'nctx.  Hun  parts 
preserved  in  spirits,  and  were  exhibited  by  Mr.  P.  on  this 
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The  iii-iniiiiiiil  by  which  Mr.  P.  conceive*  the  intestines  were 

•  eases  drugged  out  through  tin-  Inebnon  in  the  flank,  is  rcpre- 

. .  'I  in  1  "I. i r t-  l.  tiL'.  3,  which  i»  ■  njmmtatioti  taki  a  front  *  specimen 

in  tin-  fine   collection  of  Egyptian  nntii|iiitics  at  I^eydcri.      The  edge*  of 

tin    im  i  non  in  the  Bank,  Mr.  1'.  has  never  seen  sewed  together;  they 

Ii.im-  i.r.  ii  merely  pinned  in  ■ppoiMoai 

I .•■..!. ling   to  Herodotus   the  application  of  the  resinous   i 
which  lie*  over  ili.-  surface,   mill    penetrates  i n i ■  instance  of  the 

body  nf  tlir  mummy,  token   place   after  the        -  piuj     '1    the  body  ii 
solution  nf  iiiitniin.     This  mutt,  however,  be  an  error,  for  it  is  clear  tint 
tin-  s.ilt.  nlm-li  .Mr.  r.  ii..    r.,.i!  mi. -.I  tn  lie  .1  fixed  alkali  composed  of 
earlionate  of  soda,  sulphate  of  -"da,  and  muriate  uf  soda,   and  of  which 
1  crystals  are  frequnntlj    found  in   tb<    cavities  of  the   n 

,  coold   not    pen.  11. ii'     after    tin'    .ipj.lii  atiou    of   the    pitchy  in 
In  this  lattet  process  it  is  ■■!<  ,ir  that  a  considerable  degree  of  heat    must 

ban  ii'-i-n  i-iiipi.iy.'il  to  promote  the  absorption  of  therasinoai  mutter, 

■  1 1 1  ■  I  (In-  mi  li'Hii'l  in  tin-  < irteeo.  Egyptian  mummy  to  be  effected  iii  the 
most  perfect  manner,  for  the  pitch  had.  along  with  aromatic*,  entered 
into  tin:  DM«t  iiiiiniii'  ''.in.. -Hi  of  the  linn."-,  tin-  vertebra;  of  the  back 
...  re  completely  istaxatcd  with  the  substance.  The  epidermis  or  cuticle 
of  the  body  i*  in  all  cases  found  to  have  been  rary  can-fully  removed, 

which  is  most  likely  dune  ;it  the  time  of  the  <  I  coping  in  the  volution  of 
111 1  nun,  and  from  which  previous  pioeesn  (lie  pitchy  matter  would  obtain 
.1  urn.  ii  more  ready  entrance.  As  the  nails  are  attached  to  theepidi H 
.iii.l  as  the  nhject  of  the  imeicnt  Egyptians  appear*  to  hnve  been  to  pre- 
1  utile  .is  possible,  the  body  of  the  individual  submitted  to  this 
curious  process,  great  care  seems  In  have  heen  taken  to  prevent  their 
detachment.      In  several  -  in  Mr.  I'  -ion.   (he  cuticle  has 

been  cut  "IV  cl"Si  ("  the  root  of  the  nail,  and  in  some  cases,  when-  the 
whole  of  the  cuticle  has  been  taken  away,  by  perhaps  an  advam-i-d 
stage  of  putrefaction  having  ensued  prior  to  the  embalment.  for  in  a  cli- 
mate of  hi  I.  Kit.  1]  a  temperature  as  that  of  Egypt,  this  decomposition 
1  proceed  very  rapidly,  be  has  found  the  nails  tied  on  to  the  ringers. 
Upon  the  surface  of  the  hody  it  is  not  unusual  to  meet  with  some 

appearances  nf  ciAslnllixalioii,  On  tin  1  i  1 . ■-...- 1  *■_-'.  | .< i . 1 1  v  iiiui.iniytli.ro 
were  so  many  crystals  that  Mr.  P.  was  enabled  to  collect  a  suflici.nr 
.-pmutity  to  be  submitted  to  the  analysis  of  Mr.  Faraday.  This  talented 
chemist  descriljee  the  crystallisation  as  very  perfect  and  acicular,  and, 
from  their  appearance,  he  supposes  them  to  be  the  result  of  sublimation; 
but  when  the  substance  is  heated,  it  does  not  prove  to  be  volatile.  It 
fuses,  and  upon  cooling  concretes  again,  crystallizing  the  whole  like 
spermaceti.  It  burns  with  a  bright  flame,  and  evidently  abound.*  in 
carbon  and  hydrogen.  It  is  not  soluble  in  water,  and  has  the  odour 
when  heated,  of  a  lath  matter;  hut  tin  11  alkali  act*  very  feebly  upon  it, 
and  dissolves  only  a  very  small  portion.  On  the  contrary,  it  is  very 
soluble  in  alcohol,  the  solution  being  precipitated  by  water.  The  sub- 
stance  Mr.  Faraday  conjectured  might  probably  be  a  result  of  slow  action 
upon  organic  (perchance  animal)  matter;  and  has  perhaps,  been  ntsj 
in  i(s  formation  by  hral.  These  crystals  are  quite  different  from  those 
found  on  the  body  of  the  mummy  opened  at  Leeds,  which  were  ascertained 
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to  be  of  natrum  employed  in  the  embalming;   'licv  i;itltcr  resemble   those 
lie.  ax  found  Madded  m  the  inner  surface  of  i)i« 
skull  of  liis  mummy  ( I'hil.  Tinux.,  IHifi),   and   which  appeared   lo   kiln 
DBal  substance  resembling  stcatinc. 
I  !  i  nnenting  of  die  bodies  of  die  mummies  lias  always  excited 

i  attention;  but  a  sufficient  number  have  not   vn  It.  n    flWlhrH   Co 
determine,   with    anything    like    accuracy,  the  reasons  which  produced 
so  grr»t  ■  diversity  as  baa  beta   observed.      I*,   i-  prolwhlp,  as  we  can 
now,  from  B  knowledge  of  the   hieroglyphics,  ascertain    die   cxuililion  of 
:i  ,;'i  m  I   individual,   thai    bj  U  -   examination  and  com- 

parison of  <itlu-r  iiiuiiimii-K,  we  may  In-  able  to  ascertain  w ■hfther  purticular 
classes  received  any  particular  land  of  ornament,  or  whether  it  waa 
ability  on  the  jK*rt  of  die  r.!  at  ires  of  die  deceased 
to  go  to  such  an  expense  in  the  pro  neat  The  tincco  Egyptian  mummy 
axnibited  l>y  Mr.  1'.  baa  been  ataxia  surface 

of  the  body,  from  il  if  the  head  to  i  nty  of  the  Iota,  and 

large  patches  of  gold,  shining  with  a  brilliancy  asjtul  to  that  which  it 
presented  on  the  day  of  itH  application  an  still  oheervi 
places.      On  the  bead  there  remains  a  considerable  <juantity,  and  alio  on 
bands,  die  thigh-. iui<'  die  legs;  a  ;  <  ion  came  away  with  the 

.  which  were  in  thia  inatanoe  lined  srith  extraordinary  firmness 
by  the  pitchy  mattet  to  die  surface  Of  the  body.  Sunelitnea  Uie  gilding 
is  confined  to  i.Miiiidar  parts  of  the  btx  lias  been  found  only  on 

the  nails  of  fir  md  toes,  or  upon  the  eve  lids,  or  the    lips.  OB    the 

face,  or  on  the  -•  ZUal  organ.  Abd  Alhitif  mention*  leaves  of  gold  on  the 
I  .end,  eyes  and  nose,  and  on  the  female  organs  of  generation.  He 
states  that  it  WM  customary  to  lay  a  small  leaf  of  gold  on  the  lxidy,  and 
in  some  instanci  -  to  place  a  lingot  of  gold  in  the  mouth,  and  ipsa  the 
authority  of  n  cadi  .  thrW   lingots   hud   been   removed   from   the 

mouth  of.  i  mummy,  and  d  nine  mitlikal-,  that  is  one  drachm 

and  a  half  Arabic — ninety  grains,  one  grain  Anhk  being  Btnul  to  two- 
thirds  BngUth  A  drawing  of  .■  plate  of  gold  which,  ammiiiiiMi,  to  the 
hieroglyphics  upon  it.  belonged  to  the  time  of  Ramses  the  Great,  waa 
brought  from  Egypt  bj  Mr,  Wilkinson  for  Air.  Pettigrew,  and  this  is  the 
nnly  instance  of  die  kind  known  to  tins  distinguished  traveller.  On  Mr. 
P.'a  Gr«co-Egyptiati  mummy  the  gold-leaf  appears  to  hare  been  laid  on 
in  square  portions,  and  where  the  surface  has  not  been  completely 
covered,  an  additional  si|ii.n<-  pi.  ,  .  I:  ••  btM  placed,  so  that 
being  there  thicker,  remains  more  conspicuous  thau  that  up 
parts.    A  lnrgc  qnantisy  is  upon  both  of  Dm  bands, hot  the  nails  are  not 

gilt,  they  have    been    ituined  with    the   henna,  the    l./nrtcmia 

inermit  of  Forskahl,  the  gopher  of  Scripture,  and  the  cypress  of  die 
ia.     Mr.  I'.  consider*  the  gilded  mummies  as  M'Tf'Irg  chiefly,  if 
not  exclusively,  to  the  Grace-Egyptian  «ra,  and  he  thinks  the  uutw 
of  tin-in  are  so  numerous,  that  this  process  is  not  to  be  considered  as  one 
trf  tin    highest   rank   and   importance   nnly,  but  pro- 
bably adopted   in   all    those   cases   in   which    the   relatives   were  able   to 
sustain  the  expense  charged  for  such  ait  addition  to  the  ordinary  amfe 
ing-proccM.     Possalucqua  is  of  opinion,  that  all  the  mummies  found  to 
i  gilt  on  the  flesh  are  Greeks, — the  uiummics  of  those  Greeks 
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either  in  the  time  of  the  Pharaohs  or  Lagidcs  were  In  lug  in  Egypt. 
Many  of  these  have  been  found  with  Greek  Entcrfptioni  or  char.. 
[nip i Will  •■it  tin'  bandages  or  cases.  The  form  of  the  head  of  Mr.  P« 
tii  in.  -Egyptian  mummy  would  »cem  to  hear  out  this  opinion,  for  iti 
shape  is  widely  different  from  that  "I"  tin.  .iiniint  Egyptian  head,  which 
in  its  form  approaches  somewhat  to  thnt  of  the  Negro:  but  the  hair,  it 
|  be  reooneoted,  has  never  heen  found  to  In-  woolly.  There  was  no 
in-.i liption  upon  Mr.  Va  Grwco- Egyptian  mummy,  hut  it  is  not  impro- 

li.ililc    that    (In1    mill  i-    covering,     vt'hieh    might    have    held    it,     had    been 

removed  before  it  was  brought  into  this  country.     It  cannot    be  B  mattM 

of    iiipiisr  licit flu-  (ireek»,  who  adopted    ■ meh    of    tin     iiiylhol.e.'v    III 

the  Egyptians,  should  also  have  adopted  their  maimers  in  tin-  In  atment 
of  their  dead.  The  body  of  Alexander  was  enclosed  iu  a  covering  of 
gold,  a  sort  of  chase-work,  and  of  such  n  nature  that  it  could  be  applied 
so  closely  to  the  skin,  as  to  preserve  not  only  the  form  of  the  body,  hut 
alto  to  give  the  expression  of  the  features  of  the  countenance. 

Gold  is,  however,  not  the  only  material  found  in  contact  with  the 
body,  for  various  ornaments  are  frequently  met  with, — necklaces,  com- 
posed of  different  coloured  substances,  of  lapis-lazuli,  cornelian,  Sg 
jasper,  and  basalt.  Erom  these  Mr.  P.  has  seen  suspended  a  repret" 
Hon  of  the  scarahieus,  and  those  instances  have  all  been  priests.  The 
■Oarabaa  are  found  not  within  but  upon  the  body,  and  in  contact  with 
ihc  MinIi  ;  they  have  sometimes  hicroglyphical  inscriptions  upon  them, 
either  written  or  carved.  Mr.  P.  found  a  scarabieus  on  the  mummy  of 
Horseisi,  at  the  Royal  College  of  Surgeons,  and  also  upon  Mr.  Davidson's 
mummy.  These  two  mummies  were  prepared  precisely  in  the  same  way, 
the  cases  were  of  the  same  kind  and  arrangement,  the  bandages  alike,  a 
necklace  and  BoorabartU  round  the  neck  and  on  the  breast  of  each,  and 
the  place  of  eyes  supplied  with  artificial  ones,  made  up  of  ivory  and 
black  composition.  They  came  also  out  of  the  same  tomb,  and  were 
brought  into  this  country  by  Mr.  Henderson  in  1820. 

The  Bandages  with  which  the  body  is  swathed  have  hitherto  1"  SB 
regarded  as  composed  of  cotton;  but  linen  bus  been  mentioned  by  many 
travellers,  though  no  satisfactory  evidence  had  been  offered  on  the  subject 
until  the  mummy-cloth  from  Mr.  Ps.  CJrreeo-Egyptian  nun 
examined  by  Dr.  Ure.  To  this  gentleman  is  unquestionably  due  the 
discovery  of  their  proper  texture,  and  this  knowledge  was  acquired  by  the. 
aid  of  the  microscope*.  Dr.  Ure  and  Mr.  P.  made  a  precise  and  accu- 
rate examination  of  the  nature  of  the  Egyptian  cloth,  and  the  various 
kinds  of  cotton;  and  the  following  statement  may  be  relied  upon  as  the 
indisputable  result  of  these  researches  into  the  structure  of  the  textile 
fibres  of  flax  and  cotton. 

"  The  filaments  of  cotton  are  almost  never  true  cylinders,  but  ure 
more  or  less  flattened  and  tortuous,  so  that  when  viewed  under  the 
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•  It  would  perhaps  be  unjust  not  to 
mention  that,  subsequent  to  Dr.  Urc's  re- 
searches, anil  Mr.  Pcttigrcw's  statement 
rcupcctiiiK  them  in  his  Ifittnry  of  Eyyp^ 
Km  Mummiei,  Mr.  James  Thomson  pub- 
lished u  piipcr  ''Ou  the  Mummy-clulh 
pj  Egypt,"  in   the  London  and  Edinburgh 


Philosophical  Magazine,  from  which  it 
appears  that  the  author  had  been  led 
to  employ  the  microscope  for  the  same 
purpose  as  tlint  adopted  bv  Dr.  Ure,  and 
it  is  s&tls&etory  to  find  that  the  conclu- 
sions come  to  bv  both  these  experimenters 

agree  in  the  BOH  cmnplcli  manner, 
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microscope  they  appear  in  one  part  like  a  riband  fn.in  (he  one-thousandth 
to  the  twelve. hundredth  part  of  an  inch  broad,  and  in  nnnth.  P,  bjka  ■ 
sharp   edge    01   n.itron    line.     They  bare  lucency  in  the 

middle    space,    with   a   dark   narrow   border  at   ouch   ride,    like   a   fa 
When  broken  across,  the  f«e  !>rou»  or  pointed.      Muinmy-e|..th 

triad  by  I  •'cope  appear*  to  be  composed,  both  in 

its  warp  and  woof  yarns,  of  flax,  ami  BOl  "I  '"Hon.  A  great  variety  of 
the  swathing  BUi  i-   fa  in  bei  n  n  th  an  i 

microscope,  and  they  have  all  evinced  the  absence  of  ei.lti.n  tilat.i 

Mr.  I',  i -\hil.ited  several  diagram-,  to  illustrate   'hi-  purl  of  bit 
jeefc      In  the  first  place  h.-  iboWi  I   tki  <ott.»i-tii  : 

I  hifl  highly-refractive  medium  makes  the  edge*  of  the 
riband-form  filament  appear  thicker,  .mil  lb*  BU d die  put  tbinnei  Am 
they  r.  .illy  ore;  but  it  th.  i.  l-\  di-.pl.iy.  more  plainly  the  twisted  nr 
tOttDMU      •  triictilre    of    DOttOO.      AltOtbfl  iiu.-riiV    I 

Smyrna    cotton    without,   bolaan,   view.. I    III    '  'Hi  i'  I   with  a  in: 

dan  Boole,  divided  by  parallel  lines  1000th  of  an  inch  ;i|-irt.    The  ohm 
like  filaments  of  thin  cotton  are  fit  only  fbf  making  ciindlc-wicks,  bring 
angular  in  fbno  and  liiciartfli     AawtbffT  diagram  exhibited  the  Km- 

Sea  Island  freorgi.iu  cotton,  with  its  regular  cork-screw  fibres,   fmn  half 

the  breadth  of  the  Smyrna  •  ittoa,  and  oapable  of  boiag  apatn  iutothraada 

*o  Gnfi,  that  DM  pound  of  cotton  may  tcaofa  310  miles,  i.  e..  from  bunion 
to  Paris  in  a  Straight    line.       Along   the    middle    of   the    Hit    til.iiniiil-    of 

cotton,  beautiful  vein*  like  embroidery  run;  and  the  substance  bun  a 
pearfy  bisfre  in  the  microM'jpe.      I  he   appearance 

"f  a  rlil.  keifd  1  i-t.       I''ilameiita  of  tl.ix   viewed    i"  air,  and  alto  in  Iwltam, 

ropcoaenttdL     'I  I filament*  bare  ;i  glaaay,  not  a  pearly  1" 

and  they  art- regular  eytindaH  lika  capillar;  glass  tubes,  rTbea  broke 
across,  the  fracture  is  smooth .  where  Qu  OHM  rupture  of  cotton  is 
ragged.     When  Sax  fa)  flowed  in  balaam  it  appears  to  liave  a  great  many 

irregular  transverv?  line*,  a  few  of   which   go  round   tin-   circumfoii  | 
lnit  most  of  them  are  only  partial  mark: 

Tbeae  anpeaxanoaa  enable  us  lo  distinguish  flax  from  oottoo  with 
perfect  precision,  and  to  di  tci  I  >  ingle  peany-riband  of  cotton  among  ■ 
multitude  of  11  a  ndi.Ts.      Not  one   lilaim-iit  of  cotton    has   hitbertu 

been  detect :-i i  in  anj  of  the  iinnutny-cloth*  raroUad  from  tba  Egyptian 

mummies.      The  I'enirian  mummies,  however,  of  which  Lord  Colchester 
brought  home  specimens  from  the  tombs  of  krica  in  1881, sod  pNaentod 
them  I"  the  British  Museum,  barfl  been  found  by  Dr.  I're's  investigation 
Straddled,  partly  in  cotton-cloth,  and  partly  in  a  mixc  I  voven 

of  cotton  earded  and  spun  with  the  wool  of  the  vicugna,  an  uniuml   -till 
;nding  in  l'cru.     The  Peruvians,  at:   the   period   of  Pi/.urro's  conquest 
of  their  l.inj'l do  not  appear  to  have  been  acquainted  with  flax. 

The  quantity  of  blindages  upon  some  of  the  mummies  is  v.i  i 
able,  aa  much  as  1000  yards  have  been  found.  The  bandages  from 
Mr.  Davidson's  nramtoj  weighed  2!",  lbs.;  those  from  the  mummy  of 
ll.i  i  i.  .'{;*>}  lbs.  'Die  size  and  texture  vary  exceedingly;  in  general 
they  are  in  the  form  of  rollers,  about  five,  six,  or  seven  inches  in  breadth 
H  tween  five  nml  six  yards  iu  length.  Comprcasoa,  generally  (bflni  I 
of  old  linen,  oftentimes  darned  and  stitohed  up,  arc  often  placed  between 
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the  rollers  to  make  tho  surface  even,  and  occasional I ;.    i  lari  ■■  sheet  or 

envelope   surrounds  the  .nun-    body.      Tin*  coarsest   kind*  Mr.  I1 

always  found  placed  nearest  i"  the  body,  the  fined  toward*  the  exti 

it  variei  from  the  finest  texture,  resembling  the  most  delicate  muslin,  to 

that  of  11  very  coarse   description,    nlmc.it    like   kicking.      Tlir-    hum! 

were  not  all    placed  "ii  at   tin-  same  lime,  and    Mr.  P.  thinl  nld  b* 

impossible  to  apply  them  with  the  extreme  exactness  which   i 

■  lUeiviol,   unless  ilicv  were  pat  on   sret    Tin-  differenl  stages  of  rli-- 

bandagtng  is  also  appareni.  from  the  inscriptions  njion  different 

these  are  always  at  the  ends  Of  the  roller*,  and  generally  give  the    name 

of  i In-  deceased, — it  occurred  in  times  in  the  mommy  of  Horseisi. 

The  colour  of  1  Ii ■■  bandogs  I  depends  Upon  tin    matter  in  i. ' 
Ii Hfj  bam  soaked.     The  Egyptians  were  well   acquainted   "ii'.i  the  nnti- 
i  ajnalitj  of  vegetable  infusions.     Mr.  Davidson  thinks  the  oototo 
owing  to   the  gum    of  an    acacia, — the  sount  (the   thorn    of  'I 
str.ilio).     Ahd-Allatif  says  aloes  and  goudron,  otliers  resin.     I'   Is 
bable  thai   various  substances  have  been  employed.      The  colour  is    fi 
it  cannot  he  washed  out.     The  bandages  have   been   found  of  differenl 
colours,  hut  principally  of  a  chocolate-colour,  01  a  pinkish  tinge,  or  of  ■ 
nankin,  which  in  the  ordinary  hue.     Mr.  P.  has  seen   instances   of  t In- 
anion  of  those  in  the  same  mummy,  and  lie  has  found  the  same  diversHj 
of  colour   in  the  bandages  rn.  lo-ane;  specimens  nf  embalmed  cat*  ;  SQ8K 
tini.N   the    limbs  are    separately   bandaged.      Some  mummies  have  been 
found   without   any   bandages,  they  arc  merely  covered    with  a  mat. 
liel/.oni    saw    two   lying   quite   naked.      Mr.  P.  mentioned  a  singular 
instance  nl'  a  mode  adopted   in   one    of  the    mummies   sent  over   to    the 
British  Museum  bj  the  late  Mr,  Bait,  which  affords  evidence  of  the  great 
cure  taktsj   to   protect    the    body   from    being  acted    Upon,  either    by  the 
atmosphere  or  by  any  moisture.     The  whole  of  the  outer  bandages  are 
covereil   e.itlj  a  Boating  of  varnish  of  a  deep  leaden  colour,  and  give  b    ths 
mummy   the    appearance    of  being   furnished    with    a   complete    eoat   of 
armour.      Tin- folds   of  some    of  the    bandage-   are    visible    beneath    r  1 . i - 
coating.      Mr.  IV  has  not  been   able    In    trace  any  Other    Instance    of  the 
kind:  it  is  not  noticed  by  any  author  he  has  consulted,  or  any  (ravelin 
with  whom  be  has  communicated. 

Upon  another  mummy  in  tin-  British  Museum,  also  sent  over  bj 
Mr.  Salt.  Mr.  P.  found  a  portrait,  the  execution  of  which  is  well  worthy 
of  attention.  It  would,  from  its  situation  and  the  manner  in  which  II 
is  secured  over  the  face  of  the  mummy,  by  the  bandages,  and  the  entire 
absence  of  mythological  emblems,  appear  to  he  the  portrait  of  the  deceased. 
The  colours  arc  very  brilliant,  and  the  management  of  light  upon  VflrioUl 
parts  of  the  countenance  corresponds  perfectly  with  that  followed  by 
painters  of  the  present  day.  This  mummy  would  seem  to  belong  in  ihe 
later  Egyptian  period,  to  the  time  of  the  Romans,  for  the  drees  upon  the 
bust  is  that  of  the  Roman  toga.  The  whole  portrait  is  of  exceeding 
interest,  as  one  of  the  most  ancient  pictures  in  the  world,  and  as  giving 
to  us  a  faithful  resemblance  of  the  people  of  that  country  and  period.  It 
is  painted  on  a  plank  of  cedar  wood;  the  colours  are  all  vegetable, 
fixed  by  a  strong  gluten.  Mr.  P.  has  given  a  foe-simile  of  the  portrait  in 
his  work  on  the  Egyptian  mummies. 
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Tlie  cases  in  which  the  mummies  arc  cndo—d  an  of  various  I 
At  innermost  is  made  of  layer*  of  cloth  cemented  together,   plastered 
vrithin  and  without,  ami  laced  up  U-hiinl.      It  mu*t  I 

)ai<l  on.  as  its  shape  corresponds  to  tlial  of  i.  DoJeWI  of  the 

paintings  on  these  cases  are  sometime*  cxti> 

only  OOloU  tl.;il   a]  |  an  fed   I.   nml  it  is  sometime*  avin!< -n rnl..| 

with  tin.'  blue]  ia  metallic ;  the  yell  e  of 

n  bite  has  r..|;  the  rod  is  very  hrilliant.     lied,  blue. 

ydle'.  white,  and  black,  are  tin*  colour*  to  be  found  on  the  raw*, 

or  on  the  nails  of  the  tomb*;  the  draw  ings  are  in  profile-,  tin-  Egyptian* 
licing  ignorant  of  perspective ;  tin  ir  ceUcfl  an  notwithstanding  full  of 
rigour,  life,  and  expression. 

An  opinion  hiucm>nc<"  ■■  "I  ' ■  <  -'  tl  •■    abject  of  i 

MDtatiou  on  the  cases  if  a  history  of  the  lite  of  the  peuon  embalmed 
within.     Sufficient  is  known   of  the   hieroglyph  ly  to  qui 

this  opinion,  but  to  eetebJHi  It!  iiTrmianj     Ihijnnr]  simflsn  In 
meet  cases,  and  usually  commence  with  the  sauie  symbol*.     "I 
been  oon^  I   collection  of  images   offend    by   the   deceav.il  tO 

II:..;  -h,  .1  oeaa  tBometimea  taking  to  1  god. 

Tliere  can  he  no  doubt,  .Mr.  I  that  on  i  xamiiuit 

tie-  I  i  eta   will   satisfactorily  convince  any  ono  that  the 

subject  bears  relation  to  the  i  b  lite  soul  wag  to  undergo.  ;ui-l  the 

deitiea,  thiv.n^b  whose  iatemnthn,  i>r  by  whose  intercession  it  was  to 
pami  through  the  different  stages  of  its  progrea*  towards  another  Naj 
existence.     If  a  proof  wen  required  to  enow  that  theeo  fanoriptitMu  ia 
general    followed   •   particular   formula,    it    would    l>e   afforded   by  an 
example  Mr.  V.  bad  rtunity  of  arcing  in  the  collection   of  Mr. 

James  Burton,  where  a  hUnk  was    left   for    tin;   insertion  of  ll 

the  dMeaaed,  tl  i 

Some  mummies  are  ri ithmu  any  painted  ease,  but  placed  in  a  sarco- 
phagus generally  oJ  M  wood.  .Mr.  P,  pnaseaaea  one  of  this  kind, 
which  is  famed  out  of  the  trunk  of  the  tree,  the  inside  of  which  is 
scooped  out  to  recivr  the  body,  nd  the  surface  corered  with  pi 
Sometimes  the  painted  ourtoaagaj  is  pimped  in  a  ooftn  "I  cedar,  or  syca- 
more, or  deal  wood  ;  also  of  the  wood  of  the  Curtlia  mi/sn  of  l.iiimeug, 
of  the  Cordia  of  Korskalil,  or  .  <rlena  damerln 
Prosper  Alpinus,  which  an  all  three  of  great  hardm-K«.  Theae  cases 
an  generally  marked  with  the  name  of  the  deceased,  and  tin-  ordinary 
inscription,  and  sometime*  the  figure  of  an  Egyptian  deity  is  to  1»-  (bud 
within.  Tin:  human  face,  carved  anon  these  cases,  or  formed  of  oompo- 
i  Ol  linn/.,  I'm  the  eyebrow*  and  eyelids),  is  often  of 
very  excel  li  iii  i-.hip.  Tltiseoffiu  very  often  emit. mis  not  only  the 
cartonage,  but  also  a  irooden  one  patnled,  and  .'<■■■■■  repn-si-ntatiomi  of 
many  of  the  deities  belouging  to  the  Egyptian  myibology,  and  this 
■  il..-..  If  enclosed  within   0   .--areopliagus,  fomud  "• 

various  materials.  In  the  instance,  which  was  to  be  examined  on  this 
occasion,  the  outer  coffin  was  placed  within  a  wooden  sarcophagus, 
corered  with  hieroglyphics.  Other  sarcophagi  are  found  of  rose  granite, 
or  marble,  or  alabaster,  or  limestone,  or  Egyptian  breccia,  or  slate,  or 
basalt,  or  baked  earth-     They  partake  either  of  the  human  form,  or  are 
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of  nn  oblong  square  shape.     Bpeoimeni  of  neat   uf  these  are  to  be  teen 

in  tin-  QalL  ry  of  Egyptum  Antiquities  in  tl  um, 

Ah  to  tlic  politico  of  the  mununicx,   tin:  only  v.n  iltl  i"  tb 

,.i  tangi  mi. hi  i if  tin-  nuns;  1  in    bod)  ii  alw&ya  extended,  Bad  the  head 
1  I.-.  1.    The  legi  are  Invariably  placed  at  their  full  length,  end  bn 

(fato  together.      The  arms  me  found  cither  lying   along    thi     -ides  of  the 
li.'nly,  ill.-  palm*  of  the  bands  in  contact  with  the  thighs,  01  phv 
the  groins,  or  hronght  forward  in  contact  with  each  other,  or  tbcj 
placed  across  the  breast,  or,  as  in  some  rare  instances,  on>  odod 

along  the  side  of  the  body,  whilst  the  other  ia  (turned  across  t ho  cl 
Mr.  P.  believes  these  postures  to  hate  been  fadisciimiaataly  employed, 
for  they  en  to  bt  (band  in  males,  females,  and  children.     The  mummies 
are  all  placed  horizontally  in  tin:  tomb-    mil    nnong  pits. 

The  perfection  of  the  embalming  maj  be  judged  of  by  th<  condition 
of  the  hair.    Belaoai  ttatei  that  bo  baa  »cen  il  cigntci  d  inchi  ■•  in  lea 
but  Mr.  1'.  exhibited  a  specimen  from    Mr.  Burton's  collection  which 

sureil  two  feet  four  in.  lies.      Mi      I'.    found    on   the    bend    of   :i    f di 

mummy,  brought  from  Th.-bo*  by  Mr.  Wilkinson,  the   hair    plaited   and 
turned  up   over   the   bead  in   three   distinct    portions.     The  maani 
which  the  plait  (a   triple  one)   is   made,   corresponds  perfectly  with  that 
adopted  by  the  ladies   of  this  country  in  the  present  day.     Mr.   P.   pea 
duccd  this  specimen  to  his  audience. 

The  mummies  uf  children,  it  is  very  remarkable,  are  not  frequently 
to  be  met  with — many  travellers  have  made  this  observation.  'I'll. 
smallest,  perhaps,  of  the  kind,  is  in  the  possession  of  Mr.  P..  it  must 
have  been  an  abortion,  as  it  measures  only  three  inches  and  a  quarter. 
It  is  enclosed  in  a  wooden  ease,  which  is  carved  to  represent  the  deity 
<  isi  1  is  in  a  sitting  posture;  the  eyes  are  of  enamel,  and  the  whole 
been  gilt. 

By  the  side,  and  at  the  feet  of  the  mummies,  arc  often  found  tin 
emblems  of  the   trade   or  profession  of  the  deceased.     By  the  bo 
i- .ikes  arc.  found;   by   the  artist,   palettes  and    paints  and  brushes;   by   tin- 
em  pen  tor,  a  basket    of  tools,   consisting  of  a  saw,  mallet,  awl-. 
Time  would  not  permit   of   Mr.  P.  going  into  this  part  of  the  Hiibj.  i 
even  detailing  the   variety  of  objects   that  have   been  found,  many  of 
which  were  upon  the  table   of  the  lecturer.      Neither  could  he  speak  of 
the  embalming  of  animals  by  the  Egyptians :  the  quadrupeds,  the  birds, 
the  fishes,  the  reptiles,  the  insects,  nay,  even  the  vegetables,  said  to  hare 
been  held  sacred  by  these  people;  a  subject  replete   with   interest,  and 
affording  matter  for  the  most  curious  speculation.     Nor  could  he  -peak 
of  the  mummies  of  the  Canary   Isles,  or  Palermo,  or  Peru,  or  of  the 
Burma  priests,  respecting  which  be   has  published  some  most  curious 
information;  nor  could. he  allow  himself  to   make  any  observation*  on 
the  physical  history  of  the   Egyptians   and   other   nations.      l'i>  ■ 
however,  to  the  unrolling  of  tin-  mammy,  Mr.  P.  deemed  it  advisable  to 
make  a  few  remarks  on  the  hieroglypbical  inscriptions,  and  to  describe 
some  of  those  which  adorned  the  subject  about  to  be  develop.-.!. 

The  extraordinary  magnitude,  and  the  permanency  of  the  Egyptian 
monument",  tin.  iiiaguinvcilt  temples,  dedicated  to  their  gods,  and  the 
splendid  obelisks,   erected  in   honour  of   their  kings,   Mr.  P.  observed. 


hccpokc  a  people  much  advanced  in  the  arts,  and  indicated  a  Jtij-li  <I«^re« 

••f  civilixittion.     The  learning  of  flu  Egyptian*  ha*  been  made  known  to 
ns  by  the  sacred  historian.     By  thia  record  we  hat*  been  taught  to 

sto  in  the  wisdom  of  this  aaeieBl  people,  and  to  feel  astonishment  at 
the  nature  of  the  institutions,  the  extent  of  tin-  learning,  and  the  pcr- 
fection  of  the  aria,  attained  at  bo  early  a  period.  The  records  u|>on  the 
monument*  of  ancient  Ivgypt  but  :i  few  year*  since  appeared  to  be 
involved  in  unpenetrable  obscurity.  The  darkness  which  surrounded 
them  had  in  vain  been  attempted  to  be  dispersed,  and  it  remained  for 
British  erudition  and  British  industry  to  open  the  path  of  diseovery 
from  which  it  now  seems  almost  certain  the  ancient  history  and  lite- 
rature of  Egypt  may  be  brought  to  light  lb  decipher  the  characters 
impressed  upon  the  manuscripts  and  the  monuments  of  the  ancient 
dynasties  of  the  Pharaoh*  and  the  1 1  nit-*,  after  the  laborious  hut 
fruitless  attempts  of  IgtB,  is  indeed,  a  result  far  beyond  the  expectation 

he  most  sanguine;  and  although  those  to  whom  we  are  indebted  fox 
irst-fruiis  of  this  glorious  harvest,  are,  alas.!  removed  from  us,  it  is 
satisfactory  to  li  it   that   arc   a  few  who  still  pursue  the  subject 

with  an  ardour  comtm  n -urate  to  their  ability,  and  it  is  to  ' 

I  the  part  of  the  public  may  not  be  found 
wanting  to  carry  the  whole  on  to  a  complete  and  triumphal  issne.  The 
key  to  the  lost  litebattbe  of  ancient  Egypt  was  found  in  the  trigram- 

ic  stone  of  Rosetta,  and  it  is  highly  flattering  to  onr  national  vanity 
to  know,  tint  after  the  almost  vain  and  fruitless  attempts  of  MM.  de 
8aey  and  Akerblad.  who  had  succeeded  only  in  making  some  progress 
•  I.  the  id. ratification  of  some  parts  of  the  second  inscription,  it  waa 
kft  to  the  erudite  sagacity  of  a  professor  of  the  Royal  Institution,  the 
late  Dr.  Young,  "  to  convert  to  permanent  profit,  a  monument  which 
had  before  been  a  stMtOH  though  a  glorious  trophy  of  British  valour." 
The  ImetiptioBa  on  the  stone  are— 

I.  Hieroglyphic,  or  Sacred. 

II.  I'.N<  nojii a i.,  |)i  Vri.tiiii. 

III.  GaBEK. 

The  Hieroglyphics]  language  is  of  a  tripli   character;  it  is  ehiefly 

RTIC  or  ALPHABETICAL;  next  ncnuATlvi:,  and  thirdly  symholical: 
the  last  portion,  the  most  difficult  to  be  ascertained,  forms  fortunately 
the  leant  portion  of  the  language. 

There  are  also  three  kinds  of  writing,  found  upon  the  papyri,  fre- 
quently met  with  in  mummies.  These  are,  1.  Hieroglyphic;  2.  IIikuatu  ; 
;;  Bniiiouial.  The  former  two  are  routined  to  sacred  subjects,  and  tin- 
latter  is  the  demotic,  or  vulgar  character  of  the  country;  but  Mr.  P. 
soccr-s-fullv  showed  thai  the  enchorial  was  only  a  more  cursive  and  rapid 
raode  of  Writing  the  hieratic  Cham  ter,  and  that  the  hieratic  was  only  a 

rrl  from  the  hieroglyphic  itself,  which  may  therefore  be  regarded  as 
the  |  v  of  the  language. 

Mr,   rVttigww  next  proceeded  to  describe  the  cases  of  the  mummy 
about  to  lie  unrolled.     The  one  immediately  containing  the  body  was 
of  sycamore  wood,  in  the  most  beautiful   state  of  preservation,  i\\^\\V? 
"  Vol.  II.  D  T 
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ornamented  in  rarioua  colour*,  rc|.n-.  utiup  the  Gaga  of  tho  muran 
a  deep-red  colour,  with  u  carved  figure  of  B  bend  passing  down  from 
tli<-  iliin.     The  eyes  were  of  ivory  and  i  ompoutaon;   and  the  eyelids  and 
ejebromof  hrouc,  my  ingeniously  in  iota  t lie  wood.    The  inside  of 

tlir   Que  w:i-  whitened,   mid   represented    vnriout  symbolical   II 

iK. n...  i,  n>     The   figures  were  those   of  Nktpb  and  Obikib.     Netpe, 

mntlu  r  of  the  gads,    being  the  Wife  of  Si"  it  Sinus,    mid  tin-  mother  of 

Ohbm;   and    the   name  of  Sbb   was    n.iiiii. .i,.-.]   in   the  hieroglyphic*, 
Oviit is  the  greatest  of  the  Egyptian  deities,  whose  principal  office  was 
judge   tin-  dead,   and  rule  over  Avui.vn,   tho   kingdom  where    the 

of  the  g 1  m-ii     idmittcd  I"  i  l    inal  felicity. 

Around  the  figure,  of  N-'ipc  aad  Osiris  there  were  various  pra; 
in  lii.  ri.,"i vjili<<"..  running  thus:  "Open  the  Gate  of  Heaven;  open  the 
World;   open  the  Gate  of  the  Region  of  the  .Stars;    open  tho  Gate  of 

Anient! ;  the.  good  Region  of  Omiii;"  the  man'--  u.iun 

Oj   the   outside   in    front   of  the   Case  or   coflill,   was   rep 

immediately  beneath  tho  face,  some  oma ntel  lignr.  ■,  ■ .  .nrp.  .'-im: 

kind  of  breastplata,  or  necklaces,  formed  of  the  leaves  of  the  In 
parses     \e.      Netpe,    the  iiinther  of  the   go>l».  with   her  wings   extended 
over  the  body  of  the  mummy,  and  beneath  her  the  nan  01 
AsiKNTI;    Xkiko.mii',    or    Kkbh.NSSOP;    Smof,   or   S.M.unr:    H.'.ei.i:.    awl 
Amm:i;  all  holding  bandages.     Also  Amius  l*t-s  Hones,  Tiihth,  and 

NEeiun. -..    also   I'nrniiiheil    with    bondages.      Toward*  the  bottom  of  tin' 

coffin  were  represented  two  crocodile-headed  divinities,  in  u  sitting  pot- 
lure;  and  the  ll'wivof  I'mih,  or  (he  Sun,  with  extended  wings.    At 

the    lower   part   of  the  coffin  w-.is  represented   the  deceased  on  one 
with  a  in  H  ■.:.  he  id,  BB  qualified  lord  of  the  world,  and  on  tint  other  with 

that  of  a  Bam,  as  Qualified  lord  of  the  heavens.    Over  tho  feel  « 

extended  figure  of  tlic  goddess  Ists.  encircling,  as  it  were,  the  feet  of  tlic 

mammy,  and  a  line  of  hieroglyphics,  which  reads  thus:  "This  is  of  I-is 
who  embraces  your  feet."  The  Coptic  word  for  foot  is  It  A  T,  and  the 
hieroglyphics  for  the  same  correspond  in  every  letter,  and  us  it  i-  placed 
in  the  plural,  following  the  phonetic  hieroglyphics  for  foot,  we  ban  tiic 
ii'pie-cntation  of  two  feet,  as  the  determinative  sign*  of  the  thing  to 
i.piesi  nted. 

On  the  back  part  of  the  case  was  a  representation  of  what  h.: 
ordinarily  described  as  a  mi.o.mktkk;  but  which  really  means  stability, 
and  Mr.  Wilkinson  thinks  intellect.  It  is  an  emblem  referring  to 
Osiris,  as  the  intellectual  creator,  and  thence  applied  to  the  intellect  nl" 
man.  It  i-.  worthy  of  remark,  that  this  emblem  is  distinguished  by  four 
bars,  or  lines,   and  that  the  number  4  corresponds  to  intellect,  as  that  of 

I  the  number  "l  does  to  matter,  according  to  the  ancient  philosophers, 
l.'ndi-i    the   feel   of  the   mummy  there  was   a   representation  of 
hacked  BOIL,  with  the  mummy  placed  on  his  back;  the  bull  was  gullo 
ing  oil*  as  fast  as  possible,  being  probably  intended  to  denote  the  train 
of  the  deceased  to  Elysium. 
The  coffin  just  described  was  enclosed  within  another  made  of  d 
Two  lines  of  hieroglyphics  ran  down  the  centre  to  the  extremity  of  tb< 
feel,   and  contained  a  dedication  to  "Osiris,  the  Great  God,   Lord  of 
Abydus."     Also  dedications  lo  Ra  or  Phra,  Atinoo,  Ptha  Sochar,  Anubi 
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&c.     On  the  inside  was  a  figure  of  OsTBJ  ■   I  awk's  head  and 

birrc  -living  the  name  of  Sinuraf.    The  face  of  (he  mummy  was 

outer  coffin,  and  had  ere*  mad.   ■  l  in.ry  and  cm 
was  very  delicate  and  beautiful.     These  cases  or  coffins, 
wore    placed   within   a   large   sarcophagus,   of   an   oMorig.w|iijire    >l 
furnished  with   pi  liars  at  each  extremity  on  either  side;   in  these 
were  holes,  and  it  is  probable,  Mr.  P.  *aid,  that  figures  of  dte  four  | 
of  the  Amenti  h;i-l  l.<-.-n  placed  upon  tliem. 

The  iQuswas  made  of  sycamore,  and  plastered  oral  »iili 

a  kind  of  lime-cement,  upon  which  the  hicrogryphical  characters 
figure*  were  painted.  The  whole  ease  measured  seven  feet  two  i 
in  length,  and  two  o  inches  in  breadth.     Tin-  lid  wo 

and   covered   whh  piacs   and   pi  iori.il   repreeentaliona,      The 

lecturer  rmlv  exhibited  a  model  of  the  original,  which,  from  it»  sine,   md 
the  fear  of  injury,  be  ■  The  sarcophagus  wo* 

described,   and  a  considerable  portion  of  I  Lies  modi 

On  the  case,  or  lid,  there  was  a  vertical  line   if  tali  rogiyphka,  paint, 
black  upon  a  yellow  ground,  and  which  Mm  d  to  divide  the  objects  repre- 
sented ii |  ..  sides.     The  inscription  is  given  in  Plate  II.,  p. 
and  may  he  said  to  read  as  follows:   "  Royal  i  boacn  offering  to  AJfl 

of  the  Balanoe;  that  he  may  give  a  good  wrought  (or  orna- 
mental) coffin,  in  the  consecrated  enclosure  (burial  ground)  for  the  d  I 
in  the  western  a  i'Ami.m)  of  bin  laind  '•)  Efeypt,  Gn  fcht  re 

OtTBiB,  Ostni  man,  deceased,  son  of  the  priest  Ooomuu,  (Onupl 
Kaaifoater  or  Opener  of  Good,)  deceased,  son  of  f  OmiKBi 

deceased,  son  of  th'  loxfjusi  deccosed,  approved  (<ir  glorified). " 

On  tin-  right  side  of  the  cover,  at  each  end,  were  hawks,  the  ein- 
Uomsof  (ho  god  K  a,  tin'  sua;  and  then  wen  pawed  upon  the  hit 

i     of  dominion,   baring   by   their   side   a    representation    of  the 
lye. 

In  the-  centre  nn-  ■-■>  n  ilic  mn.    Or  boat  of  the  sun.  COODvi 
god  Ra,  or  Phra  (whence  ori  le  royal  name  Pharaoh),  tented  In 

■In  of  il"   boat,  beneath  a  canopy  formed  by  tin     i  rpi  ni  I'rioua, 
:uid  having  the  dJalc  and  serpent  on  bis  head,  and  the  emhlcn  ofTruth  md 

lii;  hand.  The  deceased  is  represented  with  bis  head  she 
assisting  the  progress  of  the  boat,  and  Uonra  acta  as  steersman.  Plufc 
tells  us  that  the  Kgyptians  conceived  the  sun  and  moon  to  make  their 
course  through  the  univi  r-.e  iii  boats;  and  Iloni  s,  or  Hon,  Mr.  P.  thinks,  is 
the  origin  of  die  Greek  Hhm.n  or  (  Itwtox,  perh.ip*  H  ui-om,  the  I.ivini; 
Bones.  Between  the  boat  ami  the  hawks  the  deceased  is  seen  on  one 
side,    worshipping   Osiris   and   Ilapee,    and   on    (1 thcr,    (Xoria   and 

i. of. 

Tlie  left  side  of  the  lid  has  also  representations  of  the  hawks,  as 
emblem.-  of  the  god  Ita:  and  the  deceased  is  seen  worshipping  Osiril  and 
II  t.  Tin-  OCntre  of  the  side  gives  0  very  interesting  representation, 
which  is  presumed  to  refer  to  the  two  natures  of  man,  his  corporeal  and 
hi*  spiritual.  A  large  figure  of  a  man,  painted  blue,  with  his  arms  and 
legs  extended,  is  made  to  encircle  the  painting;  and  this  figure  i-  1 1  piea! 
of  the  heavens.  Within  it  are  two  figures,  seated  as  judges,  placed 
heaven  and  earth:  these  figures  are  furnished  with  \hc  be&A  o? 

d  2 
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ii  mm,  and  hold  in  their  hands  the  emblem  of  trulli  and  justice.  In  the 
Centra  is  a  human  figure  in  an  ereet  and  firm  position,  painted  blue, 
the  .irms  extended  up  toward!  the  heavens;  ami  Calling,  as  it  irera,  from 
tins  figure,  is  that  nf  a  human  being,  painted  red,  and  is  typical  of  the 
earthy  part  of  man  being  thrown  oft'  from  his  spiritual.  At  the  ends  of 
the  ltd  and  body  of  the  sarcophagus,  are  hanks,  the  Agathodain 0Bj 
representations  of  the  sacred  eye  of  Osiris,  and  a  tibofion  offered  to  the 
flectMod  and  to  Ui*. 

The  sides  of  the  sarcophagua  giro  each  seven  representations  of  the 
di  leased;  and  between  these  arc  various  lines  of  hieroglyphics  many  of 
which  Mr.  1*.  decohered.  From  them  we  read,  "Oaiau,  Ili<niphoro» 
of  Amun;  Osiri  deceased,  son  of  the  priest  of  Ainun;  Oionnopiihi 
(( >  i  ■  ii  |  >l  ■  lis  of  l'lutarch,  manifester  of  good,  a  nanii-  uf  Osiris),  son  of  the 
priest  OmikosO,  deceased,  son  of  the  priest  IIorbiisi,  deceased;  his 
motlier.  lady  of  the  house,  Mashr-se,  Sec." 

There  are  some  curious  variations  in  the  mode  of  spelling  the  name 
of  the  deceased,  and  also  of  his  mother,  in  tin,-  hieroglyphics  on  the 
sarcophagus,  which  are  highly  deserving  of  notice.  His  name  i-  spi  It  in 
four  different  ways:  1.  Osiri;  2.  OeilUAO;  3.  OsimosAo;  4.  Bxk  to. 
The  name  occurs  very  frequently ;  but  the  modes  in  which  it  is  most 

ially  spelt  are  the  1st.  or  2nd.,  Osiri  or  Osiriao.  (Certain  variations 
Often  occur  in  writing  the  names  of  Egyptian*,  which  generally  oonsist 
of  the  introduction  or  omission  of  certain  vowels,  which  in  Eastern 
languages  is  not  of  the  same  importance  as  in  European.  In  Amine, 
Persian,  and  Turkish,  the  principal  vowel  of  a  word  is  alone  introduced 
in  writing,  the  force  of  the  others  being  known  by  certain  marks  or 
points,  which  are  generally  omitted  except  iu  the  Koran.  In  this  case, 
however,  in  the  fourth  example  the  variation  seems  to  occur  in  the 
consonants,  which  offers  some  difficulty,  since  the  force  of  the  sitting 
figure  with  its  hand  to  its  mouth,  has  been  fixed  from  the  word 
Kai  scroti,  where  it  occurs  as  an  S,  in  more  than  one  instance:  its  p/ionrtic 
value  is  therefore  to  be  regarded  as  determined.  Were  it  not  so,  one 
Ought  -appose  from  the  first  hieroglyphic  in  the  4th  example  in  Plate  III. 
( |>  M7,)  being  substituted  for  it,  that  this  figure  merely  served  to  represent 
a  man,  and  therefore  stood  for  the  letter  11,  the  initial  of  the  word  Itoini 
(Man);  but  it  signifies  a  child,  as  is  proved  by  the  position  of  the  lianil 
to  the  month;  and  the  reason  of  its  having  the  force  of  S,  is  that  Se,  or 
sin sn,  signifies  child.  Upon  the  whole,  however,  the  name  Osiri  is  so 
much  like  one  that  we  well  know  (Osiris),  and  the  instances  are  so  many 
of  Osiri  or  Osiriao,  that  Mr.  P.  was  inclined  to  suppose  the  introduction 
Of  the  H  in  this  single  instance  might  have  been  an  oversight,  or  acci- 
dental. The  name  of  the  mother  of  Osiri  is  spelt  in  three  different 
ways:  I.  Masbabsij  2.  Masiiaksi  or  Tashak-si,  which  is  the  general 
QOde  of  writing  it;  3.  Tasharoe.  Perhaps,  therefore,  the  '1'  of  Tmaii 
to  be  understood,  instead  of  the  Tm  or  m  of  'fmau,  or  Maut,  ((he 
ture;)  but  this  is  very  unusual,  the  vulture  being  usually  M. 

Having  thus  far  remarked  upon  the  process  of  embalming,  the 
modes  in  which  the  embalmed  body  was  afterwards  preserved,  the  cha- 
racter of  the  cases,   and   the   hieroglyphics   depicted  upon  them;  and 


of  niK  umm  egyptuxb.  It 

having  shown,  that  accord  in  \  to  these  the  mammy  1  lined  wiu 

that  of  Osiri,  the  MB   rf  « monofiri,  who  was  the   -n  "1    <  'riVhonaO,  wh» 
was  the  >  ill   those  I  the 

Temple  of  Amnion  ;  that  his  mother's  name  was  Masharri,  and  fro] 

foot,  and  the  representation  of  Isis,  that  he  might 
probably  have  been  one  of  the  priests  officiating  in  the  mysteries  of  the 
worship  of  Isis;  it  MM  remained  to  unfold  the  mummy  and  see  how  far 

ippCanaaec*  wonld   correspond   with   what   had   been  <le.Kcril.icl. 
Mr.  P.  here  look  occasion  to  remark  that  it  migl.i  | 
a  process  was  so  general  as  that  of  embalming  among  the  Egyptians, 
that  the  body  of  on    pencil   nighl   be    to    lentaBy  placed  in  a  cast 
belon  I  for,  another.      In  the  event  of  RCh  a  COM 

the  only  proof  which  could  be  offered  of  the  identity  of  the  content 

the  case    SIM    to    be  found    in    the    n.unc  of  the   deceased    being 

upon  the  bandages,  as  bad  already  occurred  in  the  instance  of  that 
Of  llorsiisi,   unrolled  in  the    Royal  College  of  Surgeons.      With   tlm 
preliminary  caution,   Mr.    P.   removed    the    mummy    from    it*    en 
need  the  unfolding.     The  outer  bandages  I 
all  marked  by  the  impression  of  a  coating,  or  dress  of  made 

of  vitrified  earth,  of  various  colours,  and  which  had  been  separated  from 
connexions  by  the  destruction  of  the  string  upon  which  they  were 
hung.      Several  portions  were  preserved  and  exhibited.     The  outer  folds 

of  bondage  cansist<  1  of  a  large  sheet,  tinged  of  ■  reddJefa>ptnk  colour, 

and  this  was  fastened  on  by  some  strips  of  a  nankin  colour,  which  were 

is  cords  or  bands  to  fix  the  who!*.     Bono  ">  the  01  U  I 

bandages  appeared  u  Crash  M  th4  day  thej  ware  applied, 

irere  penoed  round  the  body  with  the  greatest  oi  ud  precision; 

thoj  nrere  fringed  ol  oai  Bad,  ud  the  other  had  i  <  Ivedge.    They  wan 

t,  and  consisted  of  scarcely  lew  than  900  yards.    Thej 

>  chiefly  5.J  _>  inl .  in  iiinchi    in  breadth.  Ibevbaa 

been  formed  from  cloth  rntwirtrmg  one  yard  and  fj  in  tridlh    Hi'  bead 

ages  took  rariotu  directions,  and  ■  ■  n  tal  loniprfewrtl  were  found  between 

them.     A  large  jio  iMing  a  nightcap,  was  taken  off  the  top  of 

be  id.      The  texture  of  the  baj  Hi  pretty  uniform  throughout, 

tcr  very  fine  nor  coarse.    Upon  the  end  of  three  portions,  hit  ■• 

ions  were  found,  which  seemed  to  identify  the  body  with 
■\<\\\  i •  1  ii  i I  mentioned   upon   the   <  use.    and  tlm-i  r.  adered  the  i  \ 
nation  v.;  otoxy.    The  bueriptiona  were  to  the  following  effect: 

"life,  intellect,  power."    u  OaTiia,"  merely  the  name,  end  strongly  spelt 
••  I.in. n  made  bondage  eternal  (sepulchr.il)  of  Oiriis." 

As  the  unfolding  proceeded,  it  became  evident  that  the  limb* 

■  .  |  mti  ly  bandaged,  and  t i •  it  the  bandages  near  to  the  body  prere  firmly 

fixed  to  it  by  the  pitchy   mutter   that    hud    been    used  in  the  embalming. 

Tbc  process  of  derelopetiiciit,  therefore,  became  necessarily  slow;  but  in 

line  on,    hull'  of   tin     head   WOO  exposed,   and   was  found  to  bo 

oid  of  hair;  in  this  respect  corroborating  tho  opinion  as  to  the  con- 

n  of  the  priesthood.     Near  to  the  surface  of  tho  body,  a  large  mass 

was  discovered,  which  proved  to  he  the  liver  ol'  the  deceased,  that  hud 

i  removed  from  the  body,  embalmed,  and  then  placed  upon  the  body, 

i  adages.     Various  other  portions  of  the  different  viscera 
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were  afterwards  found,  and  in  die  most  entire  state  of  prcserva 
Th«M  had  been  extracted  from  the  body  through  the  incision  into  the 
lefl  Jhink,   six  described  by  Herodotus,  and   the    inside   of  tin*   brxlv  wa* 
filled   wilh  ccdsir-duKt  and  aromatic*.     The   ears   (MM   remarkably   pre- 
served, and  ili.ii    fuiiii    i-i  iiiIim.iI   entire   by   small  dossils   of  lilUI]  being 
placed  into  0x9  cavity  of  the  outer  car,  and  the  brain  had  been  extracted 
through  the   nostrils,  which  wire   vum  ulial   disfigured  by  the  oper. 
No  papyrus  was  found  either  between  the  legs  or  on  the  inside  of  the 
aims,   sis  is   sometimes  the  case;  nor  were  there  any  amulets,  scarab*!, 
cVc  to   be   seen.      The  mummy  of  Osiri  is.  to  be  regarded  vab 
inasmuch  as  it  affords  another  proof  of  the   certainty  of  hieroglyphicol 
literature — his  character  was  found  to  correspond,  as  far  as  possible,  with 
tin-  dc -ci  iplh.ii  open  the  ease. 

It  is  to  be  hoped  that  the  trustees  of  the  British  Museum  will 
relax  from  their  determination  not  to  allow  any  of  the  specimens  bod 
tained  in  that  national  collection  to  be  unrolled,  as  much  curious  it'  not 
useful  information  may  be  obtained  by  such  a  research.  The  .Museum 
ought  to  possess  specimens  of  mummies  in  every  state  and  condition, 
and  they  should  be  exhibited  in  the  Gallery  of  Egyptian  Antujuitatf, 
in  the  first,  second,  third,  and  fourth  series  of  bandages  arranged  also 
according  to  their  condition  in  life;  and  their  history,  as  depicted  upon 
the  cases  containing  them,  detailed.  In  this  way.  the  collection,  for 
which  lately  the  Government  have  so  liberally  supplied  the  means  for 
the  purchase  of  Mr.  Sams's  collection,  and  various  articles  from  Mi. 
Salt's,  will  be  rendered  truly  useful. 
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A   POFULAB  COURSE  OF  CHEMISTRY. 

No.  IV. 

1  ED  MB  At.  Arn.Nrrr. 

Tub clement*  and  their  compounds  an  -ials  with  which  no  have 

to  experiment;  some  of  them  are  very  powerful  und  dangerous  substance*, 
and  Sir  UmaphrJ  Davy  ha*  well  compared  duet  to  the  refractory  spirita 

of  Arabian  romumv,  whkh,  although  occasionally  subject  to  tin  ^k;ll  of 
the  magician,  would  often  luddenly  escape  from  control,  and  endanger 
his  pcrvon. 

All  experiment!  should  be  Hfr%llTill1**  with  some. degree  of  caution, 
for  chemical  action  in  rrMO  inly  arnairingly  sudden  and  vehement;  in 
spite  of  every  precaution.  On  DMBi  Up  rionccd  chcmUu  sometimes 
meet    with  a.  rnd  they  arc    almost  certain  to  happen  to  the 

juvenile  operator.     If  he  mixes  substances  together  rashly  and  incau- 
i   .  :.ii  aa  spected  result  takes  place,  perhaps  a  torrent  of  fames, 
or  a  blaze  of  flame,  is  evolved:  he  lone*  his  presence  of  mind,  become* 
alarmed  at  the  spirit  which  he  has  thus  unwittingly  conjured  into  • 

.  and,  bring  ignorant  of  the  means  of  subduing  it,  he  is  half  suffocated, 
scalded,  Boorcbi'il.  h  otfai  ijured.     Many  accidents  of  this  kind 

hare  happened  in  consequence  of  the  ignomeetad  awkwardness  of  the 
r.  and  Chemistry  is  often  denounced  as  a  dangerous  and 
disagn  eable  little  care,  however,  esperiment*  may 

be  performed  without  injury  to  himself,  or  annoyance  to  oi 

I'.xpi'rim.ni .  ::li<>iilil  ii. '.r..  be  made  in  a  room  exclusively  dsroted 
in  their  performance,  divested  of  any  valuable  furniture,  yet  mil 
with  chemical  preparations  and  apparatus,  so  aa  to  constitute  a  laboratory, 
within  whote  cli.irmc-il  proeinota,  the  young  ohemiat  will  find  bran  and 
days  rapidly  and  Imperceptibly  glide  nwnyj:  for  the  "beginning  of  aha 
mistry  is  pleasure,  it*  progress  knowledge,  its  objects  truth  and  utility." 

Most  of  the  preparations  whii  li  an-  requisite  Cur  the  pursuit  of  this 
fascinating  science,  may  now  be  readily  procured  ul  the  shops  of  those 
who  designate  themselves  "operative  chemists,"  and  thus  great  facilities 
for  the  study  of  chemistry  arc  afforded  to  the  juvenile  student.  The 
scene  is  vastly  changed  since  the  time  of  the  alchymietB,  irfao  were  obliged 
to  prepare  all  their  own  compounds,  or  even  within  the  lost  thirty  years, 
«hen  there  was  much  difficulty  in  purchasing  "ebfiBUi  -il  •• "  In  those  days 
the  possession  of  any  larger  quantity  than  a  few  drops  or  grains,  of  tome 
substances,  was  only  to  be  acquired  by  long  and  anxious  labour  over  the 
furnace,  i-rii'  ll'le,  or  distillatory  apparatus;  hucI  experimenters  had  to 
sacrifice  much  time  in  preparing  the  materials  for  their .  xpcrimeiii*.  There 

but  very  few  shops  where  ili-mieals  were  sold,  and  that  at  a  most 
exorbitant  rate;  oil  of  vitriol,  for  example,  being  charged  at  the  rate  of 
thirteen  shillings  per  pound,  to  obtain  which  quantity  the  maker  had  to 
work  for  upwards  of  seventy  hours.  The  process  being  gradually  im- 
proved and  expedited,  the  result  became  more  copious,  and  it  fell  to  half- 
a-crown  per  pound,  but  even  then  the  supply  was  limited.  At  the  present 
day,  about  fifty  thousand  tons  of  oil  of  vitriol  are  annually  manufactured, 
and  it  is  sold  at  the  rate  of  five  farthings  per  pound.     Spirit  of  salt,  or 
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muriatic  acid,  was  formerly  told  at  a  much  Light.- 1 
vilrioU  and  could  only  !■■■  \>ry  sparingly  promt.  .1  ;  but  at  present  it  isso 
ahniiil.iiillv  produced  in  certain  procciuci  of  manufacturing  chemistry, 
tliiit  it  is  of  less  value  than  (hut  of  the  glass  bottles  necessary  to  contain 
it ;  therefore  torrents  of  muriatic  acid  arc  daily  allowed  to  run  to  v. 
and  it  is  a  Battel  of  no  small  difficulty  with  the  manufacturer  to  find 
out  a  place  where  to  throw  it  away.  A  few  years  ago  carbonate  of  toda 
was  a  valuable  preparation,  and  sold  for  twclro  shillings  per  pound;  it 
may  now  !>■•  bought,  dry  and  pure,  for  niucpence,  or,  in  the  crystalline 
Mate,  for  twopence  per  pound. 

All. mi  thirty  years,  ago  n  single  grain  of  the  metal  potassium    n 
wonder;  there  wire  but  few  chemists  who  could  elicit  it  from  its  combi- 
nation with  oxygen,  and  it  could  not  he  purchased  at  any  rate,  therefore 
it*  marvellous  pr.. p.  1 1;.--  v>  i  n-  almost  exclusively  exhibited    in   the   ll 
r.itury  or  lecture-room  of  the  noble  Institution  in  which  its  discovery  was 
made.     As  analytical  chemistry  advanced,  the  facilities  for  proco 
potassium  somewhat  increased,  tuid  it  could  he  sparingly  purchased  at  the 
rate  of  about  five  shillings  per  grain,  although  many  persons  refused  to  part 
with  it  even  at  that  price.    It  gradually  became  more  abundant,  and  its 
price  lowered  in  proportion,  until  at  the  present  day  it  is  kept  in  the  shops 
as  a  common  preparation,  and  sold  fop  about  fifteen  shillings  per  ui, 
a  pound  of  potassium  is  now  no  uncommon  quantity. 

Although  it  has  been  stated  that  the  room  destined  for  the  labormMrJ 
should  be  well  stored  with  chemical  preparations  and  apparatus,  yet  no 
extensive  01  extravagant  outlay  of  money  in  their  purchase  is  meant;  on 
the  contrary,  a  multitude  of  the  most  beautiful  and  instructive  exprri- 
iiii -iiis  can  he  made,  with  very  limited  means,  and  without  any  ei 
showy  apparatus.  It  is  better  for  the  juvenile  student  to  obtain  a  few 
•  i  I,,  micals"  as  he  requires  them,  rather  than  to  fill  his  bottles  and 
shelves  at  once  with  a  host  of  articles  selected  from  a  catalogue.  Tho»c 
who  are  desirous  of  knowing  how  a  regular  laboratory  should  he  titled 
up,  will  find  ample  directions  in  Faraday's  excellent  work  on  Chemical 
Maiiipiihilion,  which  is  also  replete  with  valuable  instructions  concerning 
the  art  of  making  experiments. 

To  perform  experiments  with  neatness,  safety,  and  success,  requires 
long  and  laborious  study.  A  beginner  must  not  expect  anything  like 
great  precision  in  the  results  of  his  first  attempts;  nor  must  he  be  dis- 
couraged by  repeated  failures,  but  endeavour  assiduously  to  ascertain  the 
cause  of  them,  aud  thus  he  will  gradually,  yet  securely,  acquire  much 
valuable  practical  information.  Chemistry  is  a  science  of  experiment; 
facts  are  the  data  from  which  conclusions  are  to  be  drawn,  for  no  reason  I  B£ 
d  priori,  can  enable  us  to  judge  as  to  the  result  of  any  chemical  operation. 

But  now,  to  commence  the  more  immediate  subject  of  the  present 
paper ;  and  this  must  be  done  by  referring  for  a  moment  to  Mechanical 
Attraction. 

Mechanical  Attraction  principally  exists  between  bodies  of  similar 
natures;  or,  where  it  takes  place  between  solids  and  fluids,  the  bodies 
undergo  no  change  of  their  respective  natures;  thus  two  pieces  of  lend 
by  strong  pressure  unite  with  each  other,  and  form  one  aw1-?,  which  has 
precisely  the  same  characters  and  habitudes  of  either  piece  of  metal 
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separately.   If  a  piece  of  lead  be  dipped  into  water.  oil.  Of  spirits  of  wine, 
ami  withdrawn,  a  drop  of  any  of  these  fluids  will   be   attracted   by  the 

in  i ■-  > >  t  changed  in  their  character*  by  thia  procc> 
fur  the  attraction  is  merely  mechanical,  uud  mechanical  means  will  in- 
j   it;  thus  the  capillary  attraction  of  a  doth  or  piece  of 
.ng  paper,  will  instantly  draw  any  of  these  fluids  from  the  surface  of 
the  solid  i 

Milt  some  lead  in  a  ladle,  and  lay  a  little  lump  of  tin  upon  its 
surface,  it  will  float  there,  because  it  is  much  lighter  than  the  lead;  it 
will  soon  melt,  and  when  this  happens  remove  the  ladle  from  the  fire  and 
-  cool.     It  will    <i    ><  uud  that,  although  the  tin  was  the 
lightest  metal  of  the  two,    it    in   not  discoverable  as   a  distinct   st; 
(••surface;  that,  cut  the  lump  of  mixed  metals  where  you  will,  b 
.  .in  uniformity  ofcoano  I  nowhere  can  the  tin  and  the  lead 

be  separately  I 

Take  an  ale-glass  nearly  full  of  water,  and  cautiously  pour  upon  its 

surface  some  spirits  of  wine,  coloured  red  with  cochineal;  this  will   float 

upon  the  water  as  a  distinct   stratum,  (which  the  colour  renders  rcry 

evident,  and  ii  is  employed  for  no  other  psgpooc,)  for  spirits  of  wine  is 

tighter  than  water.     Cover  the  glass  with  a  card,  or  saucer,  so  us  to  prr- 

< •ration;   take  another  ale-gllsM,  about  one-quarter  full  of  water 

and  till  it  up  cautiously  with  colourless  spirits 

it  run  from  the  pipe  of  ■  runnel 

over  which  a  bit  of  muslin  is  in  I,  this  pressed  against  the  sides  of  the 

glass,  and  nearly  touching  t ho  water,  will  roa  to  pour  on  tbe 

spirit  without  disturbing  the  v...|.  r.      I  '•■••  n  up  tittM  glass,  as  well  as  the 

former,   and   ha,.-  tlutii  for  a  day  or  tvio.      At  first  the  liquids  preserve 

their  roapestm  situations,  in  virtue  •  •(  thou  ffifbraai  relative 

hut,  in  the-  course  Of  tlnw,  the  tighter  Ipiril  "ill  be  drawn  down  through 

the  heavier  water,  and  the  heavier  water  will  rise  through  the  lighter 

spirit,  .is  will  be  evident  from  the  red  colour  being  diffused  throughout 

ili  ghtasee,  and  when  the-  action  has  arrived  nt  its 

maximum,  no  repose  w  ill  cause  the  spirit  and  waiter  to  separate  into  two 

inct  strata. 

\iv  pases'    exact!}    analogous    to    the    experiment    with 

lead  ami  tin,  irhieh  baa  been  abroad]  menti •!   sonn   po,wer  of  Attrac 

M.'1-h.ini cal    i .!■,•. -action,  is  here  operating, 

to  cause  lighter  Sul  ceud   through    heavier,  .iml    ei,r   versa. 

It  is  Ciemieai  Attrm  flea, — the  lead  has  a  chemical  attraction  for  the  tin, 

i  attraction  Cor  the  spirits  of  wJM  ;  the  substances, 

li  of  opposite  weights  and   properties),  an  enabled 

mutuin.   to  penetrate  and  comhine  with  each  other,  in  opposition   to  the 

laws  of  gravity,  and.  when  thus  chemically  combined,  they  will  not  sepa- 

•  Cihnnrml  means.    Kverypart  uf  the  lead,  upon  analysis,  is 

mi  tin,  and  the  strength  of  the  diluted  spirit  la  found  to  be 

the  anno  from  whatever  part  of  the  glass  it  is  Ukcn  for  examination. 

ncal  Attraction  is  often  called  HiterogmeoiM  .Itirachon.  its  dietis 

guishing  feature  being,  that  it  takes  place  between  the  particles  of  dis- 

Jbj:  bodies,  causing  their  union,  and  producing  a  new  and  distinct 

clasaofn  .  when  substances  thus  attract  each  other,  they  are 
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said  to  possess  mutual  affinity. — tte&Ot  <  Inmiciil  attraction  is  for  more 
commonly  called  Chemical  slffiit'tlu. 

To  take  n 9tl l«  Instance  of  this  power  of  attraction.  Let  us  refer  to 
the  metals  gold  and  mercury;  the  one  a  solid  metal  of  a  fine  yellow 
colour,  the  other  a  liquid  metal  of  a  silver}-  whiteness.  Bring  them 
contact,  they  attract  each  other  with  a  very  considerable  force;  and  that 
this  is  not  merely  mechanical,  but  chemical,  is  soon  proved  by  the  clmnge 
of  physical  characters  which  the  metals  undergo  by  being  left  for  a  short 
time  in  contact ;  the  gold  loses  its  solidity  and  colour,  and  the  mercury 
its  liquid  form, — the  resulting  compound  is  a  soft,  unctuous  mass,  of  the 
colour  of  mercury.  That  form  of  gold-leaf  called  "jdentists'^gold"  i* 
convenient  for  this  experiment,  it  is  very  much  thicker  than  common 
gold-leaf,  and  therefore  more  tangible ;  a  little  disc  of  it,  about  half  an 
inch  in  diameter,  presented  to  a  globule  of  mercury  about  the  size  of 
this  letter  (O)  will  present  the  result;  or  several  leaves  of  ordinary 
gold-leaf  may  be  rubbed  with  a  similar  globule  in  the  palm  of  the  hand, 
with'the  point  of  the  finger,  and  the  desired  compound  is  product! 
Such  compound  is  called  an  amalgam*,  and  no  mechanical  means  enable 
us  to  separate  the  metals  after  they  are  thus  once  combined;  hut  heat 
will  destroy  the  chemical  attraction  existing  between  the  two  metals, 
the  mercury,  being  volatile,  flies  away  in  fumes,  leaving  the  fixed  gold  iu 
it*  metallic  state.  The  amalgam,  when  rubbed  upon  the  surface  of  n 
clean  plate  of  copper,  adheres  to  it,  and  presents  a  silvery -looking  surface, 
but  no  gold  will  appear:  expose  the  amalgamated  plate  to  heat,  the 
mercury  volatilizes,  and  leaves  the  gold  in  firm  and  close  contact  with 
the  copper;  and  upon  this  principle  depends  the  art  of.  ivater-gildingi. 
Gilt  metal  buttons  are  an  example  of  it,  they  are  made  of  disci,  of  clean 
copper,  to  which  the  amalgam  of  gold  is  applied,  then  heated  to  expel 
the  mercury,  and  the  noble  metal  is  left  in  the  state  called  "dead  gold," 
which  may  be  polished  to  the  full  extent  of  its  splendour,  by  rubbing  it 
forcibly  with  a  smooth  hard  steel,  or  agate,  tool,  called  a  burnisher^. 

Silver  has  a  strong  attraction  for  mercury,  and  forms  an  amalgam 
which  is  not  distinguishable  in  appearance  from  that  of  gold,  but  yielding 
up  silver  by  heat,  and  therefore  applied  for  silvering  the  surface  of 
copper.  In  experiments  with  mercury  it  often  happens  that  coin  and 
plate  become  accidentally  spotted  with  it,  thus  a  sovereign  'instantly 
becomes  white,  .and  no  longer  passable;  heat  it  carefully  in  the  flame  of 
a  spirit-lamp,  the  mercury  volatilizes,  and  the  coin  will  assume  its 
proper  lustre  by  a  little  friction.  When  mercury  is  accidentally  spilt, 
persons  often  endeavour  to  collect  the  scattered  globules  in  a  silver  table- 
spoon, which  becomes  of  course  totally  spoiled  by  uniting  with  the 
mercury;  but  heat  will  volatilize  it  as  in  the  case  just  mentioned,  and 


•  Tho  term  amalgam  is  used  to  denote 
tin  I'uinpound  of  mercury  with  other  metals  j 
but  when  they  unite  with  each  other  to  the 
exclusion  of  mercury,  as  in  the  case  of  lead 
and  tin,  tho  term  alloy  is  applied  to  the 
compound. 

■f-  Mercury  was  called  hydrargyrum  by 
the  alchymists,  the  term  signifying  water 
of  silver ,-  perhaps  the  term  tstttrftUiHf 


originated  from  the  circumstance  of  tln« 
"solutivo  water"  being  employed  to  dis- 
solve gold. 

$  The  highly-ornamental  buttons  worn 
on  full-dress  coats,  furnish  examples  of 
gold  in  its  dead  and  burniihed  state,  the 
former  is  the  appearance  as  it  comes  from 
the  fire,  the  latter  tho  result  of  friction. 


leiNJTY.  It 

die  spoon  may  then  l>e  burnished  until  it  acquires  iu  usual  lustre;  if. 
latala  hare  been  for  sometime  in  contact,  the  solid  (a 
it  is  destroyed  throughout  it-  whole  mats,  and   then  all 
can  be  done  is  to  heat  the  amalgam  in  an  iron  ladle,  and  pre-  m    t In 
silver  for  some  other  experiment.      When    mercury  is  acciih  -ntally  spilt, 
the  globule*  way  he  collected  iu  a  wooden,  or  horn  spoon,  or  upon  a 

of  bent  card;  rings,  watches,  and  trinkets,  should  always  b> 

during  all  chemical  experiment*,  for  not  only  will  mercury 
them,  but  various  acids  and  gases  are  sad  enemies  to  ornamental  metal - 
work.  Tli  i  1  attraction  of  mercury  for  the  nobler  metals  is  however 

of  much   practical  utility,  as  lias  just  been  shown  when  speaking  of 
ter-gilding,"  also   in  several  metallurgical  operations;   the   ore*  of 
silver  are  reduced  to  powder,  and  agitated  with  mrreury  for  u  considerable 
.  OH  amalgam  of  siU>  id,  and  this  exposed  to  heat  leaves  the 

fixed  metal  in  a  state  of  considerable  purity. 

I'm  hi  I  mercury  also  form  un  amalgam  of  nearly  the  same  colour 
and  texture  as  the  two  former;  it  has  very  important  uses,  for  all  our 
mirrors  and  looking-glasses  owe  tin  ir  lottre  t<>  it.      A  thin  sheet  of 

ill.  d  tin-foil,  is  laid  upon  a  smooth  solid  table,  and  amalgamated 
with  memory,  thus  presenting  n  brilliant  metallic  surface;  upon  thia  a 
perfectly  clean  and  dry  plate  of  gloss  is  slid  gently  and  carefully  ;  |  (liable 
nut  is  then  applied,  and  the  glass  forcibly  adheres  to  the  amalgam 
in  virtue  of  attraction  of  cohesion.  The  superfluous  mercury  is  after- 
smrds  drained  away,  and  none  is  left  excepting  iti  actual  combination 
with  the  tin;  this  hardens  bj  to  a  crystalline  texture,  as  may  be 

seen  upon  inspecting  the  back  of  n  looking-glass. 

Now  it  matters  not  how  large  or  solid  the  pieces  of  gold,  silver,  or 
tin  may  be,  they  will  all  combine  reury,  and  lose  their  state*  of 

aggregation  in  time;  hut  it  will  be  remarked,  that  if  they  Ut   '■<<•] 
in    the    form  of  fine   leaves,  their  union    with  the  mercury  is   n 

•lited :  m  therefore  come  to  the  conclusion  that  attraction  of  cohesion 
infiii'  mica)  action.     This  fact  i»  remarkably  exemplified  with 

regard  to  platinum:  in  the  compact  solid  state,  mercury  has  no  net  inn 
upon  it  whatever,  and  it  might  be  hastily  concluded  that  the  two  metals 
have  no  attr.u  tion  for  each  other;  but  if  the  mechanical  aggregation  of 

tile  platinum  be  ilcf  rn',v.|,  SO  01  to   reduce   it    into  vcrjf  minute  ]..trt i.  !<■■;, 

mercury  will  then  unite  to  it  and  form  un  amalgam*.     Chemists  are 
well   aware  of  such  facts,  and  therefore  almost  invariablj  destroy  tin- 
attraction  of  ciili'-iiiii   of  the   substances   which  they  submit  to  experi- 
ment; bailee   the  variety  of  mortars,  mills,  shear*,  and  files,  with  which 
a  well-fitted  laboratory  abounds.     Heat  and  solution  arc  also  resort ei I  to 
when  mechanical  means  cannot  be  conveniently  used.     Then  are  num- 
berless familiar  examples  of  cohesion  opposing  chemical  action  ;  thtU  the 
i;rate  does  not  burn  away,  because  of  the  strong  cohesive  force  of  the 
iron  resisting  the  degree  of  heat   to  which   it  is  ordinarily  exposed;  nor 
il  suddenly  and  bodily  start  into  combustion,  because 
boob  in  the  chemical  attraction  of  the  oxygen  of  the  tin 

Reduce  an  iron  liar  into  fine  filings,  and  a  lump  of  eoal  into  line  powder, 

"  Tin1  liii':l_v-l:  of  the  metal  I  which  is  ohtninad  by  heating  its  ammonia 

required,  ia  known  as  "spungy  platinum."  i  mim.i.v  u,  ...in.  „.. 
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aggregation  is  thus  to  a  great  extent  destroyed:  sift  them  into  a  fire.  the 
iron  will  burn  with  hrilliant  sparks,  like  the  firework  called  "agerbe;" 
the  coal  will  suddenly  hum  with  a  very  luminous  flame.  A  lump  of* rosin 
held  in  the  flame  of  a  candle  will  not  take  fire;  destroy  its  aggregation  hy 
powderbig,  and  then  dust  it  through  a  flame,  and  it  produce*  an  enormous 
blaze.  The  sudden  combustion  and  flash  of  powdered  rosin  is  often  vni 
at  the  theatres  for  producing  what  is  called  "artificial  lightning."  The 
dry  vegetable  powder  called  Lifeo/niHum  is  employed  for  a  similar 
purpose,  and  does  not  evolve  so  much  smoke.  In  all  these  instances  the 
substances  are  enabled  rapidly  to  attract  oxygen  and  burn,  because  their 
aggregation  is  overcome  by  mechanical  means. 

Again,  a  lump  of  rock-salt,  alum,  or  sugar-candy,  thrown  into 
water,  will  lie  some  time  in  dissolving,  because  the  attraction  of  crystal- 
lization opposes  chemical  solution;  reduce  them  to  fine  powder,  and 
they  all  rapidly  dissolve. 

In  some  instances,  even  when  the  aggregation  of  bodies  is  destroyed, 
tliev  refuse  to  exert  any  chemical  attraction  for  each  other,  until  a  third 
agent  is  added  to  them.  Thus,  ink-ponders  consist  of  gall-nuts,  and 
mlphate  of  iron;  perfectly  dry  and  in  fine  powder,  they  exert  no  attrac- 
tion for  each  other,  but  remain  a  mere  mixture,  of  a  brownish  colour: 
add  water  to  this,  it  overcomes  the  aggregation  of  the  powder  by  dis- 
solving the  sulphate  of  iron,  which  exerting  its  chemical  attraction 
for  Ike  matter  of  the  gall-nuts,  unites  with  it  to  form  a  new  and  distind 
compound,  of  a  black  hue,  viz.  writing-ink.  Soda-water  powders,  or 
saline  jioirdcrs,  are  instances  of  the  same  kind:  they  consist  of  tartaric 
arid  and  carbonate  of  soda,  both  perfectly  dry.  powdered  and 
together,  and  in  this  state  they  will  remain  for  years  without  showing 
any  tendency  to  combine;  their  respective  particles  are  not  endowed 
with  freedom  of  motion  so  as  to  come  into  close  contact:  add  rater,  it 
overcomes  their  remaining  cohesion,  they  dissolve,  attract  each  other 
i  heroically,  producing  a  solution,  in  which,  if  proper  proportions  are 
employed,  the  taste  of  neither  substance  is  perceptible,  and  this  union 
is  attended  with  the  escape  of  a  vast  quantity  of  gaseous  matter,  forming 
the  well-known  effervesce   ce. 

If  snnd,  carbonate  of  soda,  and  red-lead  be  reduced  to  fine  powdery 
and  intimately  mixed  together,  they  show  no  tendency  to  combine.  If 
water  is  added,  the  carbonate  of  soda  dissolves;  but  no  other  result 
takes  place,  excepting  that  the  sund  and  red-lead  sink  as  an  insoluble 
mixture  to  the  bottom  of  the  vessel  containing  the  experiment.  We 
must  seek  then  another  agent  to  cause  the  union  of  these  three  distinct 
and  opposite  bodies:  expose  the  powder  to  a  very  strong  heat,  the 
cohesion  of  its  constituent  particles  will  be  overcome;  they  melt,  and 
in  this  fluid  state  begin  to  exert  a  strong  chemical  attraction  for  each 
other,  and  ultimately  produce  a  compound  which  is  solid,  hard,  trans- 
parent, and  brittle,  namely  gUltt, 

The  whole   art   of  making   this   truly  wonderful   and    important. 

substance  depends  upon  Chemical  Attraction;  it  is  another  instance  of 

the  application  of  science  to  purposes  of  practical  utility.     Then  art 

Aw  compounds  in  which   the  properties  of  tW  com\>oucTA&  out  more 

completely  disguised    than  in    glass.      Who  wovJA  \YnaQ.n&  <taas. 
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tronspar.-iit  ..nil  lx-nut i fill  a*  it  i«,  consists  of  tlm ■<■  OpSfljIM  bodlM  qf  Such 

'.'in-,'.     Water  poured  into  ■  glass  will  no  longer 

bo  able  to  dissolve  away  the  toda,  as  it  did  from  the  mixture  before 

fusion;    and   (hi  i    remarkable  instance   it'  aggregation  preventing 

if  t  lie  glass  be  n  hieed  natdj^be  pa 

rater  will  then  instantly  dissolve  out  I  soda*. 

Soda   presents  an  example   of  what  chemist*  csdl  an  alkali:    ■ 
are  several  such  bodies,  and  tliey  are  all  character!*.  I    1 J 
yellow    colour   of  vegetable*   to  a  reddish-brown,    tlic   yellow   of  the 
turmeric   particularly.      Paper   stained   with   tin-  watery  i D  this 

B  hit  of  glass  upon  it,  moh' 
with  water,  no  change  of  tin-  ;  Is:   it,  lmwrvtr.  but* 

changes  to  brown  if  powdered  glass  be  so  treated,  thus  i  that 

altar  n   aggregation   i*  to  sin 

destroyed.     Acids  a  iHna.  and.  flnnTnlljr  ipralrtafl.  tfcnj 

chain  lo red:  papor  plained  with  watery  infusions 

of  lKil.-tt  or  lilmm.  i-.  1 1 - •  •  1  ;i  |  |  U  I  ; ..i |>.-r  f«ir  acids.  Than  the  Ittrinric 
acid  instantly  redih  n-  litmus  papi  I  |  boil  •-arbomte  of  soda,  or  soda,  will 

■rands,  >>  '<■-  ■■<<  I  i"  MUcrs/tSC  the  acid; 
hence  when  toda-traler  powder*  are  dissolved  iu  water,  the  resulting 
solution  is  neutral,  neither  acid  nor  alkaline. 

1 1  .-  production  of  colour,  "r  ita  nsodifieaiion  by  chemical  a-. 
is  the  foundation  of  the  art*  of  colour-making,  dyeing,  and  calico-printing. 
;  to  heat  absorbs  oxygen,  fbnuaara  red  oxide,  which 

is  employed  as  a  pigment,  under  the  name  of  red-lead,  [fa  pi  M  "I 
white  cloii  i>.  immersed  in  a  solution  of  sulphate  of  iron,  afterwards 
■-P..K :.-.!  in  an  infusion  of  galls,  thee  two  substances  will 
attract  each  other  in  the  fibre  of  the  doth)  and  form  ink.  with  which 
compound  the  doth  is  permanently  dyed.  If  any  design,  such  as  n  letter 
or  flower,  be  drawn  upon  white  calico,  with  a  solution  of  pi  i 
potash,  which  is  bright  yellow,  allowed  to  dry,  and  then  soaked  in  the 
ii-.n  of  sulphate  of  iron,  the  two  labatancee  "'ill  attract  rach«>' 

!  beautiful  bine  (prussian  blu  res  the  deuign  ex- 

tends, litis  is  the  principle  upon  which  one  departsneal  ofthi  beaudfaJ 
art  of  calico-printing  depends.  If  a  strong  solution  of  the  well-known 
chloride  of  lin  ited  over  the  black  cloth,  the  dye  is  destroyed 

in. I   white   spots  appear   upon  a  black  ground;   and 
if  the  dyed  or  printed  cloths  be  immersed  in  this  solution,  they  become 

perfectly  hleaclieil.  in  .•uM-i'|iiiin f  the  destruction  of  dyi  and  colour. 

by  tl  :■■•:     Tin-  is  the  principle  of  the  whole  modem 

art  i'  ng. 

Substances  which  aro  useless,  or  of  little  value  alone,  form,   by 

nicnl  attraction,  compounds  of  vast  utility.      The  skins  of  animals 

in  a  recent  state  do  not  admit  of  many  useful   applications;  they  are 

tinoufl,  and  prone  to  putrefaction  and  decay.     The  hark  of  tn 

ittlo  VMUe,  excepting  for  fuel ;   it   is   also  apt   to   beguile    numbbt   and 

it   if  an   infusion   of  bark   be  made,  and  a  recent  skin  thrown 

into  it.  and  suffered  to  remain  for  some  weeks,  the  animal  and  vegetable 


:  ..'■■■•■■> 
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matters  will  be  found  to  have  entered  into  mtnml  Dommmttioa,  producing 
it  ittbetance,  boring  the  form  of  tin- skin,  it  is  true,  but  neither  its  texture 
or  habitude.-. ;  unlike  ita  components  it  ik  insoluble  in  water,  and,  so  fi»r 

; i    beinp    pnnic   to   putrefaction,    it   is   remarkably   permanent    and  of 

extreme  utility,  admitting  of  manifold  applications  in  the  arts  and  manu- 
factures, and   known  tut  leather,  produced  by   the  art   of  tanning*.     A 
solution  of  glue  or  other  animal  jelly,  added  to  infusion  of  oak -bark, 
will  instantly  form  a  solid  mass,  which  'S  chemically  speaking,  UtU 
only  texture. 

Leather,  as  it  comes  from  the  tanners,  is  of  a  nutmeg-brown  or 
russet-colour,  and  was  formerly  exclusively  employed  in  this  state,  lor 
harness,  sandals,  &c.  Accident,  perhaps,  first  showed  that  the  contact 
of  iron  discoloured  it,  a  sword  might  hare  been  left  in  a  wet  leather 

ibard)  or  a  spur  upon  a  wet  riding-boot,  which  would  both  bei 
Mack  wherever  there  was  contact  with  the  steel  or  iron;  this,  probably, 
gave  the  first  hint  of  dyeing  leather  black,  and  gradually  solutions  of 
iron  were  employed  for  the  purpose,  under  the  name  of  u  (,'opprrn* 
Waters."  Copperas  is  sulphate  of  iron,  and  a  little  of  its  solution  washed 
oyer  russet  leather  will  instantly  dye  it  black,  on  account  of  chemically 
uniting  with  the  matter  of  the  oak-bark  which  the  leather  contains, 
iuid  forming  ink. 

All  black  leather,  excepting  Japan  leather,  is  dyed  with  solutions  of 
iron, — generally  the  sulphate  of  iron;  other  col oura  arc  produced  bj 
different  metallic  solutions,  as  will  be  fully  shown,  when  particularly 
discussing  the  chemical  arts 

The  action  of  various  acids  upon  the  metals  presents  some  very  im- 
portant and  pleasing  instances  of  chemical  affinity,  a  great  number  of  com- 
pounds are  thus  produced  which  are  called  galls,  all  of  which  have  then 
uses,  either  in  chemistry,  medicine,  the  arts,  or  manufacturvsT. 

If  a  piece  of  pure  silver  be  placed  in  a  glass  containing  nitric  ncid, 
diluted  with  three  parts  of  water,  (and  distilled  or  pure  water  is  in  all 
cases  to  be  understood},)  a  violent  action  and  a  vast  evolution  of  dark 
orange-coloured  vapours  takes  place;  the  silver  rapidly  diminishes  in  bulk, 
and  ultimately  completely  dissolves,  forming  a  transparent  colourlew 
solution,  (if  the  silver  be  thrown  into  the  ncid  in  fine  filings,  the  action 
is  still  more  energetic,  and  part  of  the  materials  rly  suddenly  out  of  the 
vessel  and  arc  lost,  it  is  therefore  better  to  employ  the  metal  in  its  D 
aggregated  state.)  Now  this  is  a  curious  and  remarkable  phenomenon, 
consequent  upon  the  attraction  which  the  two  substances  have  for 
other ;  no  ordinnry  solvent  will  act  upon  silver,  and  therefore  its  solution 
in  this  instance  is  totally  unbioked  tor;  it  proves  the  impossibility  of 
anticipating  the  result  of  chemical  action,  by  any  reasoning  t)  priori,  it 


•  Probably  the    most   ancient,   art    on 
record. 

■f  In  innliiiiK  these  nnlutimia  of  metals 
In  acids,  anil  indeed  in  nil  cases  wbcro 
fames  are  evolved,  the  vessels  nmrhvnlrg 
rite  experiment  should  be  placed  I"  Di  fttfi 
j  chiuim_r,  00  that  tlic  fumes  may  be  ear- 
ricdmWHJ  "ilium!  nnunyitig  the  operator. 


J  Distilled  water  may  be  abundantly 
obtained  from  the  waste-pipe  of  a  hot- 
house, or  other  building  heated  by  steam  i 
the  waste  steam  from  any  boiler,  If  con. 
doused  in  n  worm-pipe,  will  furni 
tilled  water  of  purity  Buftiei.m  for  nil  ■  ■> . Ii - 
nary  purposes.  Itcceut  rain-wan  ■ 
bo  substituted  Sot  i\\sti\\vi\,\X\\iew,  tfl 
ditticuUv  aAiout  V\w  «\sti\\»\Aon. 
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can  only  be  decern  xperiinent.     AddaUvWl  uion  until 

the  acid  refuse*  to  dissolve  any  more,  or  is  saturated  v 
poor  off  the  dear  solution  b  ;  or  glues,  set  upon  hot  rand,  ud 

allow  it  to  i,.i.|  wry  gradually,  -I  to  figure*  will  mm.h  nalte  their 

ranee  throughout  the  liquid,  they  m ill  gradually  increase  in  RM 
until  a  considerable  mas*  of  white  and  beautiful  crystal*  form,  which 
are  those  'rate  of  ItfVrr.     Thus  you  have  an  example  of  r f •  •- 

anion  of  a  liquid  acid  with  a  solid  metal,  producing  n  solid  crystalline 
body,  which  is  a  <ali  of  rilwr.  A  piece  of  copper  acted  upon  by 
the  diluted  nitric  acid,  will  readily  fllsniTrii  with  the  ditcng.»gcmciii  of 
the  same  orange-coloured  vapours;  but  the  nolo : ion.  instead  of  being 
colourless,  DM  a  beautiful  deep  >,lnr  tint,  and  if *aturatrd  U  I  slkw 

yield*  blue  crystals  of  nitrate  of  copper.      Dry 
both  in  two  or  three  folds  of  blotting-paper, 

and  leave  them  exposed  be  R  few  hour*  to  light  and  nir,  the  salt  of  silver 
will  soou  become  purple,  dark  purple,  and  lastly,  black,  the  suit  of 
copper  nil  1  Ion.  B,  MM  gradually  pan  into  the  liquid  state, 

but  undergo  no  change  of  colour.  Place  portions  of  the  two  salts  in  a 
darkroom  for  a  similar  length  of  i  nitrate  of  II  remain 

solid  and  vhitc  that  of  copper  wjll  ^.t i II  deliquesce  exactly  a*  before. 
We  find,  then,  that  the  presence  of  light,  which  is  an  imponderable 
afiocta  the  nitrate  of  silver;  but  what  causes  the  change  in 
the  other  1  Nothing  UM  tlitm  the  watery  rapour  in  the  nttnosp 
for  which  it  has  a  strong  attraction,  and  which  therefore  dissolve*  it 
when  expo 

The  blackening  afloat  of  light  upon  nitrate  of  silver,  a  applied 
to  domestic  jmrposes,  for  maiking  linen.  Permanent  ink  is  a  strong 
solution  of  it,  which  has  n  powerful  attraction  for  vegetable  Dm  I 
many  dyes  for  tin;  hair,  also,  contain  thi»  salt ;  ivory,  D0B0,  and  leather, 
are  also  frequently  stained  black  by  its  employment ;  if  any  portion 
i  touch  the  Eager*,  i"  the  above  experimonta,  they  will  bo 
indelibly  dyed  black.  The  crystabj  of  nitrate  of  copper  are  highly 
solul-1  rrita  of  wine;    ami   if  the  solution  be  kindled,  it  bums 

with  ■  lovely  emerald-green  il.niie.  Ik  in  .  it  U  abundantly  employed  in 
pyrotechn;  -  completely  a  chemical  art ;  sponge*  soaked  in  the 

alcoholic  nlutiozi  of  nitrate  of  copper,  and  impended  by  floe  wires  over 
the  stige  of  theatres,  produce  the  lambent  green  Humes  now  so  common  in 
incantation-scenes;  strips  of  flannel  saturated  with  it,  and  applied  round 
coppi-i  iiMi-nts,  ,Stc.,  produce,  when  lighted,  the  fluming-swords 

and  fire-forks,  brandished  by  the  demons  of  such  scenes :  the  chief  con- 
sumption of  nitrate  of  copper  is  for  these  purposes.     In  theatrical  dis- 

,  the  skill  of  the    In  ;dled  into  activity,  producing 

not  only  various-coloured  flames  and  magical  appearances,  but  also 
contributing  to  the  <plcndour  of  the  scenery,  dresses,  and  decorations, 
the  perfection  of  the  gasWbghta,  and  to  the  efficiency  of  the  fCBtflattom 
Many  other  amusements  depend  mainly  upon  chemistry  for  (heir  interest 
and  pcrfecl 

The  nitrates  of  silver  and  of  copper  will  yet  further  wtwwvA  «>ta<i 
curi  nation.     Tnki-  tin-  solution  of  the  first,  diluted  vr\\\v  vSbwaX. 

half  its  freight  oi  water  iu  a  cmss.  and  place  in  it  a  attp  crt  \w\yVV 

E  1 
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copper     Tin  iaatent  thai  dui  nwtal  comet  into  oontect  with  the  sola- 

linn    a   r.ni.uli.il.l..    result    takes  place;    tlir    silver    begin*  to    rt-lipp. 

■  .  r\  i  illliu  metallic  state,  and  the  solution  assumes  a  bright  blue  colour; 
let  the  experiment  continue  until  silvrr  MMW  to  deposit  ox  precipitate, 
then  brush  it  nil  away  from   the  cupper,  allow  n  to  sub lido,  jiour  off  Hi" 
blue  solution,  add  a  little  water  to  the   residuum,  pour  this  off 
fmtli.  i  subsidence,  into  the  tint  portion*,  ami  thus  w.e.'i  the 
the  water  is  no   longer   blue;   thru   collect,  dry.  :in.l  weigh   the    sih 
will  present  the  same  weight  as  that  of  the  pieced  originally  dissolved*, 

This  is  :i  j .r. .. .  •-■;  of  great  import  nice  in  the  :irl  of  assaying  ami  metallurgy, 

and  is  corutantlv  practised  by  the  workers  in  sil v.  i   ton  cover  the  pn 
metal  from  its  solutions,  mid,  as  it  appears  in  :i  solid  state  from  n  soh 
they  call   it  "water  gflver."      Tin-  theory  of  the  operation  is  simply  this 
the  metal  copper  lias  a  stronger  attraction  or  affinity  for  nitric  acid  than 
the  silver  has,  and,  therefore,  when  put   into  the  solution  ..!'  tli 
it  roli»  the  silver  of  the  nitric  acid,  and  compels  it  to  precipitate  in  it* 
metallic  state;   1 1 » •  -  enppci   taking  its  place  in  the  solution  to  form  nitrate 
of  copper.     This  may  he  proved  by  evaporating  the  blue  solution 
washings  nearly  to  dryness,  then  cooling  it ;   fur  the  production  of  crystal!, 
which  will  appear  in  the  full  enjoyment  of  all  the  characters  of 
i|\i.-.ci  lie. ,  solubility  in  alcohol,  tea.,  which  were  found  to  belong  to  tl»' 
nitrate  produced  by  the  direct  union  of  nitric  acid  with  copper.     Take 
either  solution   of  nitrate  of  copper,   diluted  with  water   in   a   glass,  M 
before  directed,  and  place  in  it  a   plate  of  silver;   no  action  will  ensue, 
because  the  nitric  acid  has  the  strongest  attraction  for  the  copper,  hut 
remove  the  silver,  and  substitute  a  plute  of  clean  iron,  a  very  difli  rent 
m.it  (.  i  .ii  ins:   the   instant  that  it   touches  the  blue  solution  it    heroin..-* 
covered  with  a  brilliant  coating  of  metallic  copper:    upon  conti: 
the  experiment,  the  solution  assumes  a  green  colour;  and  ultima! 
more  copper  is   deposited;   then  decant    the  solution,  separate,  wivsli 
dry  tin  copper,  as  before  directed  with  the  precipitated  silver,  and,  if  the 
uitratc  employed  was  that  produced   by  the  dire.  I  uni..n  ..I'  tin 
copper,  the  weight  of  the  precipitated  metal  will  be  tin  it  wai 

origiually  dissolved.  The  theory  of  this  process  is  analogous  to  that  of 
the  former  one;  the  iron,  in  this  instance,  has  a  stronger  affinity  for  the 
nitric  acid  than  the  copper  has,  therefore  robs  it  of  the  acid,  eompeli  tht 
copper  to  precipitate,  and  takes  its  place  in  the  solution,  forming  iiilni.'r 
of  iron. 

This  experiment  is  not  without  its  practical  applications  in  the  arts, 
for  recovering  copper  from  its  solutions  in  various  acids;  the  wut.  r  which 
is  found  in  copper-mines  very  frequently  contains  a  large  proportion  of 
soluble  salts  uf  enpper;  this  was  formerly  allowed  to  run  waste.  The 
story  goes,  that  a  miner  accidentally  left  his  iron  pick  in  the  water,  .mil, 
in  ■■  t  day,  upon  resuming  his  work  with  it.  he  found  that  it  was  con- 
verted into  copper.  This  led  to  an  examination  of  the  cupreous  waters, 
and  chemistry  soon  divested  the  matter  of  the  marvellous  transmuti 
by  pointing  out  that  it  was  a  case  referriblc  to  affinity,  and  still  further 

•Tin-  most  .'..mvni.'iit  ».n  ..i  collecting  I  if  it  is  poured  on  n  Alter  mucboftbagllrdt 

ihr-.il.r.  ,■.(..,;    UitttOI    -mall   Mincer,  1  ait\u<r><Kliil\\c  (byct,vn&eMVn«l\KTC><lU} 

.•"/,/  ii-t  (ii,-  wmtti alowty otaporate from  it-,  \  ft  ia.-u.-.i. 
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proving  thai   ii  might  I  Wantage.  ,iian- 

of  refute  ii-m  are  not*  throws  into  such  nm  mid  allowed  to 
remain  until  they  precipitate  tlic  copper,  which,  bring  collected  and 
'•lies  a  notiil'li   pro]      ■     •   ••: the  metal  of  commerce. 
'I'hc  lution  of  i.i  iron  resulting  from  this  last  experi- 

ment, If  evaporated  with  (he  view  of  obtaining  crystals,  turn*  of  a  deep- 
brown  colour,  and  refines  to  show  any  tendency  to  crystallise ;  it  is  aa 
cent  salt;    nor  ran  we,  by  placing  any  other 
metu!  ii,  cause  the  iron  to  pra  i]  itate  in  the  metallic  atate: 

it  has  got  the  nitric  Hid  j|  it  in  defiance  of  the  attacks  of  other 

metals;  it*  affinity  for  the  acid  is  superior  to  any  of  them.     There  i*  no 
direct  method  of  obtaining  the  iron  from  the  aid 

.Ml  the  foregoing  tl|rniim>1*  were  invented  by  the  alchymists,  and 
iU'.I  by  th.'iu  under  very  fanciful  name*.     They  were  also  freuu. 
adduced  as  instances  of  the  real  transmutation  of  copper  into  silver,  iron 
ir.to  copper,  fta.,  ami.  ill  tli.   euHy  dawn  of  science,  such  a  conclusion  was 
by  no  mums  absurd  or  preposterous.     "  He  who  first  saw  the  corrosion 
of  a  metal  by  a  limpid  liquid, — who  lieheld  the  opaque  and  ponderous 
body  gradually  disappear,  and  become  part  of  a  transparent  and  ap- 
parently homogeneous  iluid,  and  who  saw  the  same  metal  reappear  upon 
the  addition  of  a  progs  I  pn  •  ipitnnt,  must  have  been  infinitely  surprised, 
struck  with  admiration  of  the  occult  powers  of  nature  "." 
If  we  subject  some  of  the  scarcer  metals  to  the  action  of  nitric 
the  results  are  rcry  remarkable;  potassium  may  be  selected  as  an 
Drop  a  globule  of  it,  about  the  size  of  a  large  pea.  into  a  small 
cup  nearly   full   of   water,   containing  a  drop  or  two  of  strong  nitric 
acid;  the  moment  that  the  metal   touches  the  liquid,  it  Jioalt  upon  its 
surf>e  lipcd  with  a  bwlifal   rose-eoloured  flame,  and  entirely 

dissolves.     This  i.<  an  example  of  intense  Chemical  Attraction,  existing 
rem  the  two  substances,  and  the  u*uul  attendants  upon  it  arc  the 
of  light  and   heat.     Try  the  solution  with  a  piece  of  turmeric- 
paper  ;  if  its  dolour  U  changed  brown,  a  drop  or  two  more  acid  must  be 
cautiously  applied, — if,  u   the     mtrary,  it  reddens  litmus-paper,  a  small 
global.    ..i   two  of  potassium  Is   required;    the   object    being  to  obtain   a 
neutral  solution     this  is  easily  effected,  and  now  if  it  be  carefully  eva- 
porated to  about  half  its   bulk,  and  set   to  crystallize,  beautiful  crystals 
'icgin  to  form,  which  nre  those  of  the  nilrale  of  potash  ;   commonly 
called  mitre,  or  .saltpetre. 

The  theory  of  the  experiment  is  simple,  yet  highly  instructive  , 
ct(m  will  be  hereafter  rally  proved)  consists  of  oxygen  and  hydrogen. 
Potassium  ha»  an  intense  attraction  for  oxygen,  it  therefore,  snatches  it 
energetically  from  combination  with  hydrogen,  with  such  rapidity  and 
sufficient  to  cause  the  hydrogen  to  burst  into 
flame ;  the  oxide  of  potassium  (potash,)  thus  produced,  jh  instantly 
attracted  by  the  nitric  acid  in  the  water,  forming  solution  of  nitrate  Of 
potash,  which  readily  vieldl  crystals  of  a  six-sided  form+. 

•   Itcrnmsn's  Opmcuta.  I  Income  ariiliicf  kt  the  evpr.MC  ot  \iicn  ut 

I  its  oxygen,  ntu\  the  otuIsi  \hw»  \ 
f  laalltiufoK^  menu  upon  j  oomblM  with  Other  nortVim  cai 

the  mdttdeo  ofmeuit  in  nitrk  meld,  they  /  form  nitrates. 

r.1 
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l'lii DM   JlJ  ■  iy. t:ils  of  nitrate  of  potMb   in  frgluM  retort 

riilrd  with  u  proper  receiver,  :ind  puur  mi  ll  "Hue  oil  of  ■■ 

dpkuric  add}  apply  a  moderate  heat,  red  ruurai  wiD  won  appear  '" 

great    abundance,  which  anil    becoming    condeiukfd    in    the 

coM    receiver,    present    pun?   liquid    nilric   acid;    the   sulphuric    nriiV 
expelling  if  from  ils  combination  with  potash,  mid    therefore   sulphate  of 
potMb  remain!  in  the  retort      That  this  new  result  is  the  nitric 
ni.iv  he  proved   by  canning  it  to  act  upon  silver,  copper,  or  iron;  thai 

respective    liitr.il.'-,  will    In    .e.   readily  produced,  OS  liny  v.-:-rc  bjf  •  -niphiy 
in;;  llie  arid  of  commerce  purchased  111   tlli"  chemist's. 

After  having  ascertained  this  bet,  dissolve  some  lead  in   diluted 

nilric  a.  id,  and  Ihtis  make  a   solution    of  nilrtitr    of  lead,  lor    an    <•■ 

nicnt  which  will  he  required  ilium  "-dialely .  Now  examine  the  sulphate 
of  potash  in  the  retort;  very  likely  it  is  a  little  acid  from  aecei 
Kulphurii:  acid  remaining  in  it  ;  il  •  •..  neutralize  this, — it  may  hi 
with  potassium;  but  this  is  rather  too  expensive,  therefore  empl 
solution  of  jmie  potath.  The  ncutml  sulphate  of  potash  is  very  inso- 
luble  in  water,  and  crystallizes  in  shortci  prisms  than  nitre;  hut  you 
can  obtain  a  solution  of  ii  in  about  16  parte  of  water;  add  tins  to  tilt 
neutral  solution  of  nilrale  of  lead,  and  note  the  result:  both  solutions 
wen  (ranspai'ciil  and  clear,  Km  u]ion  mixture,  a  copious  mass 
Ki/td  matter  appeals,  which,  upon  a  short  repose,  precipitates,  leaving  the 
:ii(n  rnalaiit  liquid  char  and  colourless.  This  is  an  < .  xauiph  uf  r/ow/i/c 
dcconipo.siiiiiiu  tin  theory  of  which  may  be  easily  understood.  Sulphate 
of  potash  consists  of  sulphuric  acid  and  potash,  or  oxide  of  potassium, 
nitrate  of  lead  consists  of  nilric  acid  and  oxide  of  lead;  but,  when  the 
two  salts  are  mixed  together,  the  sulphuric  acid  having  a  stro&gU 
affinity  for  the  oxide  of  lead  limn  the  nitric  acid  has,  combines  with  it, 
forming  sulphate  of  lead,  which  being  very  insoluble,  precipitates  in  the 
solid  form:  the  potash  thus  freed  from  union  with  sulphuric  acid  i( 
instantly  attracted  by  the  nitric  acid,  which  existed  in  the  nitrate  I 
lead;  therefore  a  nitrate  of  potash  is  formed,  which  remains  in  solution, 
and  us  crystals  may  be  obtained  in  the  usual  manner.  So  that  in  this 
experiment  there  is  an  interchange  of  acids  between  the  oxides  of  tin- 
two  metals;  two  soluble  salts  producing  one  that  is  insoluble,  and 
another  remaining  in  solution. 

Such  then  are  a  few  of  the  manifold  results  of  Chemical  Affinity, 
and  a  passing  notice  or  so  regarding  their  application  to  some  of  tin 
arts.  The  object  of  this  paper  is  to  put  the  student  in  possession  of  n 
general  notion  of  chemical  operations,  without  entering  particularly  into 
all  ili.-ii  loinittite;  the  application  of  the  theory  of  definite  propor- 
to  some  of  these  results,  and  the  consideration  of  others  in  which 
chemical  action  takes  place  more  intensely  and  suddenly,  will  form 
matter  for  future  discussion. 


DESCRIPTION  OF    \  RATIOS  \L  I  I'NAKH 

What  nglU  nd  Um  u-eiou*  of  tin'  i'1-iin-t.-vrjr  iiysteni  common  orrcriet, 
or  pianelaria,  invariably  convoy  Co  the  learner,  who   leceitoe   1:1- 
ience  of   Astronomy  liy  means  of  them,  inu-t  strike 
one  who  in  euritnU  CDMUgh  tD  examine   a   beginner  as  to  the    pro^res*    he 
Ins  made.     The  reason  is  palpable;  those  who  recommend   t !.■-  u«c  of 

bines,  ns  capable  of  rural!  [on  of  ideal  on 

tin  J  regard  as  an  abstruse  subject,  decide  from  the  wcll-k  , 

in  ;   but   they  do  not  consider,   that  unless  (lie  asitocuifion*  early 
excited   bj  visible  object*  nre  perfectly  consistent  viiili 

truth,   1  h •  i  i  vivid  lea  tends  to  render  nugatory  all   attempt!  t..  eomel 

■ns  by  subsequent  study.     These  advocate*  I 
ili.it  the  al.Minl    i:n  n  of  relatiro   magnitudes  and  distance*, 

which  result  from  the  attempt   to  explain  number  <>f  •■•■' 

u  by  on  bob  iii"  ■.  mak<  b  ■'■  of  .i.linary 

|i:in:i  t-    H  liivh    an.-    too    DOWBtAJ    to   be   lUbOMTBeiltly  effaced    by  ah 

numciical  details,  or  by  pure  mathematical  reason- 

If  th'-  ■  •itiiM'.n  Orn-ry  Here  only  had  recourse  to  whin  1! 

pupil  had  been  habituated  to  OOUpMhend  >ery  abstract  Me—,  Bid  to 

control   (In-  impr.  -:-i' -n  I  derived   from  his  senses  by  the  exercise  of  his 

judgment,  there  it  no  doubt  thai  u  might  !«■  mlinntugcously  mode  use  of 

on  some  occasions;  hut  this  is  not  the  case  with   (Ik-  popular  mode  of 

ding;  the  Orrery  b  dnrwn  to  the  leoxnex  before  I"-  has  the  -li^iit<--t 

Oaeoptione  on  the  enbjeoti/— probehly  before  he  has  r<-ecived 

even  the  must  elemi  ntary  instructions  in   plane  geometry.      Who.  il 
fore,  can  be  surprised  if  the  (alee  ideas  imparted  by  the  visible  maeliine 
before  him,  cannot  ra<-ted   by  tin-   t.   lohl  i'     t-xliortntions  not  ii> 

ii  tention  to  di    him;  i.iiini.--  and  ili-ianees  of  tin  ropxeeeatatire  pk 

evil  might  perl  ips  bo  uhmitted  to,  if  thi  re  man  any  eoanter- 
dug  idvantngi  • ;  but  the  idea  which  ordinary om  rtee  en  intended 

•  v.  j. .  -ii-  |  re>  iacly  iliose  which  there  .-.m  in-  iii.  difficult]  iii  inquiring 
fron»  i  ini. -ii.- ii-.,  i.r  hv  meant  of  good  diagram*.    The  general 

ptSon  Of  limlic-s  ri-v.ilvin;;   in   ipaoC   rOUtd  B  -  ■  nl  nil  000,  a(  different 
distances  and  with  different  velocities,  is  too   rimpli    to  pn  wnl 

difficulty  I"   the   llovretl   oomprehcti.-.i'iii,  and  a   lV«  n:. 

"ices,  drawn  on   paper,  are  oiiite  as  adeq 
toassi-t    tin-   understanding   :i.   th-  laboxwte   pl.un-turiuni,  and  do 

not  convey  uny  false  impressions.     The  eimmnin  anxii  Iv  •  >(  niin  him 

theit   skill   hi  ingenious  combinations  of  wheel  work,  induces  them 
making  complex  machiaot,  by  which  the  plaaeta  ore  .  nii.-.l 
round   in   their  orbit.-. ;   hnl    tO  effect   this,  they  nre  obliged  to  violate  .-.till 
more  flagrantly  proportional   distance,  and  even  then  without   arririii 

which  require  illustration.      Added  to 

:   in.. iv  motions,  orrcrii      ire  intended  to  explain  the  phenomena 

of  night  and  day,  of  the  seasons,  the  luimi  phases,  and  eclipses,  Ike;  to 

effect  all  thi-.  the  falsifications  are  allude  to  are  carried  to  a  most  ludi> 

-  nt.  till  the  manhinc  becomes  only  a  fertile  smite*  v&  erorj 

enxmeoxu  notion  that  con  /..  conceived  on  the  subject. 

We  mast  hen  mention  thai  pur  objectioua  axe  Oolj  aaftoA  Omstaft 
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or  Planetaria,  and  do  not  apply  in  any  way  to  Globes,  which  are  iw 
deserving  of  eulogium  tu  the  former  arc  of  ridicule.  Tiic  utrvmox 
or  gviogniphic.il  phenomena  which  it  is  tie-  objet  t  of  a  plnli 
■tt  really  made  more  comprehciiMblc  hy  such  an  auxiliary;  and,  while 
affording  this  help  to  tlu-  learner,  tin-  globe  .1,  dully  rectifies  the  crronnoM 
impressions  previously  received  from  his  senses,  it  constantly  reminds 
him  that  the  inequalities  on  the  earth's  surface,  which  are  so  great  in 
H  l.ition  to  him.  and  to  the  minute  portion  of  that  surface  he  can  vi. 
one  time,  arc  really  insensible  in  relation  to  the  whole  mass.  The  mind 
conceives  the  true  nature  of  the  "vast  un&thomable  ocean"  in  reference 
to  the  earth,  when  it  perceives,  from  a  simple  calculation,  that  the 
thickness  of  the  puper,  covering  the  artificial  boll,  is  a  tolerable  repri 
tative  of  its  real  average  depth;  and  how  much  are  the  wonders  revealed 
by  geology  rendered  intelligible,  when  the  learner  acknowledges  that  a 
grain  of  sand,  stuck  on  his  globe,  is  a  correct  model  of  I>arwhal  (iliiri. 
or  Chimbornco,  and  a  scratch  with  a  pin  exaggerates  the  deepest  natural 
valley,  or  the  slightest  puncture  the  deepest  mine  which  human  labour 
has  ever  excavated.  Hut  the  sublime  ideas  of  creative  power,  which  tin: 
law  of  gravitation  must  excite,  when  the  mind  rightly  conceives  the 
comparatively  minute  masses  acting  on  each  other  at  enormous  distances, 
remain  undeveloped  in  that  which  has  imbibed  its  notions  on  the  subject 
by  means  of  a  two-inch  world,  stuck  on  a  brass  wire  at  perhaps  four 
inches'  distance  from  a  half-inch  sun*. 

These  remarks  have  been  suggested  l>v  a  /  uiiarium  sent  to  us  by  a 
fiiend,  who.  agreeing  in  our  opinions  on  the  worthlcssness  of  coin 
machines,  has  endeavoured,  in  that  before  us,  to  remove  their  delects, 
and  to  accomplish  what  they  are  perfectly  incompetent  to  do.  The 
mi  iits  of  this  rational  "toy"  are,  that  it  can  be  made  by  any  one  who 
has  a  little  ingenuity,  and  that,  with  this  simplicity,  it  effects,  with 
(icciiraci/,  all  it  purposes;  it  is,  in  short,  the  contrivance  of  a  mnilie 
ui.iiiei.iii  and  philosopher ;  and  we  think  many  of  our  readers  will 
thank  us  for  such  a  description  of  it  as  will  enable  them  to  make  and  to 
adjust  it. 


*  Every  boginner  should  learn,  by  heart 
wo  might  8ay,  8ir  Jolin  HerscheVs  receipt 
for  iin  Orrery:  we  give  it  here  with  some 
alterations,  for  the  pake  of  supporting  our 
views  on  the  subject  by  such  an  authority. 

Choose  any  large  level  field.  In  the 
middle,  place  n  globe  two  feet  in  diame- 
ter; this  will  represent  the  Sun;  place  a 
EHOU  of  mustard-send  at  112  feet  distance 
from  the  sun  for  Mercury ,-  a  pea,  nt  the 
distance  of  142  feet  from  the  sun,  will  re- 
present Venu*.  Our  Earth  will  be  an- 
niliir  pea,  at  318  feet  from  the  sun;  Man 
will  tie  a  large  pin's  head,  327  feet  off; 
four  grains  of  sand,  nt  distances  of  5  to  tiOO 
t< n  '.  will  n  pmtKuit  the  new  planets.  Ju~ 
piter  will  be  u  moderate-sized  orange,  a 
quarter  of  a  mile  from  i|„.  MU,.  Saturn 
0  smaller  ora.'i-c  i«  — lil'lhs  of  a  mile,  or 
Uiii; /,,;.  from  tin-  sun:  nml,  la:.tly.  I  rn- 
»**  a  /ttlJ-sizeil  c/i.rrr.    6)  ein.ili    plum. 


three  quarters  of  a  mile  from  the  n 
"  As  to  getting  correct  notions  on  this 
subject  by  those  very  childish  tovs,  called 
orreries,  it  is  out  of  the  question."  (Sir 

I  BanebelV  Astronomy;  Lunuu-r's  Cy- 
c/opailia,  p.  287.) 

This  is  the  smallest  scale  on  which  in 
orrery  eonld  be  constructed  to  <"h.»w  lli<< 
satellites  and  the  smaller  plan.  1i.  The 
mix.n,  in  the  above  model,  would  be  a 
ftommon  pin's  head,  six  and  a  half  inches 
from  the  earth-pea.  When  we  con..!..' 
this  model,  and  reflect  that  the  tw. .-)'. 1 1 
l'1"1«  k.  eps  the  plum  in  its  orbil  nl  (bfi  • 
quarters  of  a  mile  distance,  and  that  the 
two  oranges  act  en  the  plum,  an.l  1  In • 
peas,  and  on  one  another,  and  Mill  mDTI 
on  the  pin-head  moon,  in  all  p.. 
tions,os  Wwy  tcvoXve  round  the  globe,  lie 
mind  be^BB  to  v.,A  :v  <^\uv(kl  <A  A. 

of  gjtwr'rty. 
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The  Imurd  which  mtv.  *  as  a  stand,  represent*  n  plane  /tarnlM  to  the 

U&ptiOM      'Hi'  'I    block  A  ilia  it*   Upper  surf  i'  !y,  so 

that  its  plauc  may  form  an  angle  of  .V  !•'  with  die  r.  ll|.n.- :  |fcsj|   being 

III.-  inclination  ol'  tin-  moon'l  orl.it  to  it.     Thi*  oblique  surface  it  covered 

with    paper,   and   a   graduated   circle  de*criln-d  on   it,  through  sfMdl    a 

let  most  be  drawn,  correctly  parallel  to  the  intersection  of  tin'  t<i<> 

planes,  to  reprevnt  tie  iir.e  n:  th,  in  ,,.n's  nodes;  tin-  ends  of  (bit  diameter 
In-  the  OP,  and  lUO0  of  the  division  on  the  circle.  Tie-  Uoi  k  ,» 
turns  rounil  in,  ami  eaBOWOac  with,  the  ring  n,  on  the  surface  of  which 
a  graduated  circle  U  also  drawn  on  paper:  this  lower  piece  n  is  made 
with  a  pivot  to  fit  into  a  hole  in  the  hoard,  to  admit  of  a  and  n  befog 
turned  round  together  on  their  centres.     The  pill  ewed  hit  into 

a;  it  baa  an  oblique  shoulder  to  carry  Urn  wire  nxw  «>f  the  im 

of  fiGJ0  to  the  ecliptic;  this  shoulder  turn*  on  I  10 
allow  of  the  earth's  axis  being  set  to  point  to  the  proper  sign  of  Am 
Zodiac  in  the  circle  on  it. 


ii  i-  <i  light  frame  to  carry  tin-  BOOB,  ■  .  th*J  OMtdog  i*  contnuled 
1,1   lli,     AloklMM  "I   0   -it    one  end,   by  two   ivory  (or  brans  or  wood)  slips 
fixi-d   on   its   underside  and  flush  with  that   face;   when  n,   thcrctni. 
turned  round,  resting  on  tiir  oblique  Ems;  of  ,i,  (hose  dipt,   pri  ■-,  'it  any 

I  motion.     ad  the  other  end  of  ■  a  squari  pin*  oi  iv,,,.- (wood  or 

brass)    is  screwed    on    tli  ide    .il-,,.,    (lie    u/i/ir/    f'.u t'  tins    plate, 

coincides  with  tie'  plane  of  il"-  surface  of  a:  on  this  plate 
a  graduated  circle  i  described  concentric  with  the  moon's  axis.  The 
moon  ,1  on  a  double  pedestal,  the  lower  piece  having  a  pivot  to 

turn  in  the  central  hole  of  the  plate,  the  under-facc  of  the  pedestal  hi 
cut  bevelled  to  form  aa  angle  of  5°  IK  with  its  axis,  so  that  by  turning  the 
tal  round,  the  axis  of  the  moon  maybe  made  to  stand  perpendicular 

Hptic   in  evi  f  it.  intend  of  being  perpendicular  to 

that  rould  be  without  this  contrivance. 

The  length  of  the  frame,  n,  being  decided  on  at  ^\eas>Ke.,  l^bc  Qnfi 
<•  u*;»  ten  inches,  hut  the  larger  the  better,")  cftrtfta^bie  \«qg!a  <£ 
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die  opening,  from  t'n.  . .  ntm  r,f  th*  circle  oath*  plate,  into  thirty-two 
parts,  (thirty  being  th*  moon's  mom  dbtano  En  earth's  diameter*.) 
Then,  making  the  centre  of  the  circle  zero,  mark  the  30th  division  on 
the  ivory  slips,  and  subdivide  d  division  «r  two  on  each  tide  into  ' 
to  icm  as  11  scale  for  setting  the  mo<m  m  1  ■  >  i-  true  distance  from  the 
earth.  The  hall  E,  to  represent  the  earth,  must  he  made  accurately  equal 
livision  in  diameter,  or  one  thirtieth  of  the  mean  distance,  and  it 
must  have  an  equatorial  line  drawn  on  it :  the  moon,  M,  is  to.  be  made 
•36  of  the  earth's  dinmetcr,  and  may  be  measured  from  the  scale  on  the 
slips.  In  the  instrument  we  an  describing,  the  moon  is  made  in  DM 
piece  with  tin'  upper  pari  of  its  stand,  which  turns  round  on  thelowd 
pedestal,  before  mentioned,  to  allow  of  the  unblnrkened  half  of  tin 

being  turned  in  the  direction  uf  the  sun,  as  indicated  by  the  line  tin, 
without  altering  the  adjustment  of  the  pedestal.     But  if  a  larger  scab  bl 

adopted,  tin  moon  may  be  made  to  slide  "ii  .i  line  needle  stack  porjieii- 
dn  ularly  into  the  pedestal;  in  either  case  there  must  be  contrived  in 
by  which  the  moon  may  be  set  correctly  at  tho  same  height  above  tho 
surface  of  the  plate,  when  the  moon  is  in  her  node,  that  the  earth  is  raited 
ubove  the  centre  of  the  surface  of  a;  or  in  short,  that  the  line  Joining 
tin  centres  of  the  two  balls  may,  in  that  position,  he  parallel  to  the 
hoard,  and  consequently  represent  one  in  the  true  ecliptic. 

Tin  dial,  i>,  is  intended  to  supply  the  place  of  meridians  on  the 
earth,  nnd  should  be  drawn  on  paper  with  care,  for  the  latitude  of  the 
place,  and  being  then  mounted  oil  a  conical  piece  of  wood,  cut  to  i 
its  flat  Burfocc  truly  to  represent  the  horizon  of  that  place:  a  hemi- 
spherical hole  must  be  cut  out,  so  that  when  the  earth  is  sunk  in  it  the 
radiating  lines  of  the  diul  may  tend  to  its  centre*. 

The  pillar,  k,  is  to  indicate  the  direction  in  which  the  sun  is,  a  piece 
of  card  with  a  hole  to  represent  the  apparent  diameter  of  the  sun  is 
I  .tuck  upright  on  its  top,  the  centre  of  this  hole  must  be  made  exactly  tf 
high  above  the  hoard  as  the  centre  of  the  earth.  The  diameter  of  the 
hole  is  of  course  to  be  made  the  chord  of  the  angle,  subtended  by  th< 
sun  from  the  earth,  the  arc  being  described  with  the  radius  equal  to  the 
distance  of  k  from  v.. 

There  must  be  a  counterpoise  put  on  the  end  of  the  frame,  n,  to 
keep  its  under-side  close  down  on  the  top  of  a,  and  to  steady  it  while  it 
is  moved. 

To  adjust  the  Luiiurium.  Turn  n  round  on  its  axis  till  the  line 
ak  of  the  sun's  direction  is  opposite  the  degree  on  the  graduated  circle, 
corresponding  to  the  sun's  longitude  for  the  time.  Then  turn  a  round 
in  a,  to  bring  the  moon's  ascending  node  into  its  proper  degree  on  I  In- 
same  circle.  Turn  tho  earth's  axis  round  on  c  till  it  lies  in  the  plane  of 
tlie  solstices,  perpendicular  to  the  ecliptic.  Raise  or  lower  the  dial  n inl 
earth  till  tin  mine  is  perpendicularly  over  that  of  the  pillar  c,  or  out 
the  centre  nf  the  ring  n :  set  tin' dial  in  the  meridian,  as  indicated  by  the 
earth's  axis.     Turn  n  round  till  the  line  of  the  nodes  on  a  coincides  \.  iih 

•  This  dinl  i«,  of  conrs -.  imt  isential,  I  tion,  even  in  the  latter  ense:  tin.  nicely 

awl  may  be  dispensed  with  if  the  earth  be     required  t<>  construe)  It  properly  i*  a  good 

Xt/ye  enough  to  admit  o(  Dieriiliiins  being  V  esteK&se,   SUi  w.  i\\ivWt'ui.\\>|    iu5A&  W<bo 

drawn  on  it,  but  we  would  advise  its  adop-  \  merits  ot  1\wj  Vahim\\xu\. 
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that  joining  the  axis  of  i  noon  ;  v.  hen  in  this  position,  raise 

;  dotal  till  it*  centre  U  ut  tint  Mum  Wight 
at  the  earth'*  above  the  surface  of  the  board ;  that  is,  the  moon  mint  be 
put  really  in  the  ecliptic  whan  lb  ii  n  bi  i  nod*  ;  and  the  corrcspondine; 
adjustment  for  the  sun  nay  1*   nude  at   the  some  time. 

the  frame,  B,  till  it -•  avis,  or  the  line  parallel  to  the  ra/iiut  rector  of 
the  moon,  point  in  of  loagitadi  on  a,  in  which  the  moon  in  ut 

the  time  of  adjustment ;  in  thin  new  jioution,  turn  the  lower  p.  I -■■'.  <\  ..(' 
the  moon  round  on  its  axis,  till  that  axis  is  perpendicular  to  the  ecGptu  ; 
a  Bmall  index  stuck  in  tin    pi  I  «tul  to  point  to  the  right  degree  on  the 
divided  circle,  will  allow  of  this  adjustment  being  made  with  fucilii , 
accuracy  at  once  •.     Lastly,  move  the  frame,  11,  backwards  or  fore, 
till  the  moon  ba  brought  to  ha  tmc  distance  froanthj  tttth    ■ 
of  adjustment,  by  means  of  the  scale  on  the  slips ;  and  set  the  aoEgfc 
half  of  the  moon  towards  the  sun,  that  is,  mak>    tl.e  |  i ■  a   4  tin  Inn- 
llghl  dark  halves  perpendicular  t<i  fie-n. 

The  board  may  be  made  to  slide  between  fillets  of  wood  nailed  down 
on  one  much  larger.     These  fillets  being  struck  out,  ores  of  concentric 
circles  of  such  radii,  that  the   path   >it"  the  earth,  when  movin,: 
them,  in  iv  bt  rlbed  by  the  earth  at  its  true  Biapartli 

mean   distance,  deduced  from  that  originally  omuim-d   for  ad 

moon:   thesa   lill' (-.  ma;,    be   spaced  out  into  il/iy* :   thi*  addition   to  lie- 
to  -ii.nv  (hat  the  cum  describe*!  in  spar.   I;,  tbi' 
i,   i-  hh A  i  nodated  cycloid,  a*  common  orreries  show  it,  bat  one 
slightly  iindulutnry,  and  idwny*  concave  to  the  sun. 

The  young  learner  must  be  impressed  with  the  characteristic  of  this 
instrument,  in  which,  indeed,  its  great  merit  UUuaUtl ;  it  is  only  true  for 
one  fixed  position,  and  will  not  admit  of  the  moon's  being  made  to 
Ive  round  her  whole  orbit,  for  before  she  bai  Bored  tInoagk'CBia 
•lietb  part,  her  rm  in  liif.tneo  and  the  place  of  her  node  DM!  Ma 
but  by  the  simple  and  easy  adjustment*  which  a  common  epln  meri  •  will 
enable  him  to  make  in  as  short  time  a  ••  instruc- 

tions, helms  the  ..oil.  ..o.l  moon  in  their  real   | •■  .--it i ■  i.-,  and    by  moving 
the  moon  for  a  short  an    in  ha  orl.il.  he  sees  the  direction  of  In 
and  its  results.    Dut  if  he  look  through  the  hole  on  k,  he  must  hear  in 
mind  that  he  is  no  longer  an  observer  from  the  earth,   he  must  iian 

himself  in  imagination  to  the  sun,  or  at  least  to  the  point  in  il nib's 

reditu  rector,  represented  bj  las  ipwtnn  ont     He  will  wean* 

of  the  ain/i  when  tO    U  iiihalnlaiil  ol'  H    (he  (HH    im    e.-|i|.,i<d,  and  he  will 

observe   an  eclipse  of  the  moon   by  the   hoili/  of  the  earth,   in   i   ad  of  its 

,'  obscured  only  by  passing  through  the  shadow  of  our  planet.       l'.y 


•  Tin   .i.-.:r.-.  .  .mi  that  i-ii'i'    must  lie 

II  mi  bt .,  r.  <I    S4 '.Iiii'^'lv.    bill    tin-   lllcUlS  (if 

ascertaining  where  liny  ire  In  pun -iiee 

will  lie  I  .-t  understood  by  looking  i»t  the 

inent  |  it    should  be  coiitriv.il   tlmt 

should  point  when   the 

adjustment  i»  mncle  to  the  degree  of  the 

.  >«>on  in  the  st\is  a  u :  whan, 

,■  aieon  ia  in  her  nodes,  tin 

index  on  the  fwtoul  must  point  to  0'  or 


180°,  no  deacri|>tiiui  MB  mntc-  thev  m.  a  •- 
ti.  -  "iiit-  fihrible  to  the  dull,  and  II. 
not    needed  by  the  ncute:    oil    tlmt   can 
Iki  said  is,  that  tho  moon's  axis  mutt  bo 
Hauls!  to  tie-  .  i-zi/./ii .  end  do)  10 

the  plans  of  H,    otherwise  there  will    M 
»    .lim-riji.-nii-v  lietwneii    the    moon's  real 
flMUfM  and  that  wmcVvl  ouuV'  uAvs-nv-., 
«s  given  by  the  horuonuA  c«c\e  »\\  u. 


58  swoniPTioN  op  x  rational  i.i  n  minx. 

turning  tlie  dial   ami   earth   round  on  tlic  axis,  and  keeping  Li*  l 

tin   piano  of  (he  former,  he  may  observe  tin;  moon's  rising  and  letting, 

mid   tlir   hour  ul  which  it  happi  »-,  mid,  in  short,  with  rare  mid   sl>' 
in. iv  ;n  i  jiii  r<-  OOrrMt  notions  of  the  cause  ul. ill  tin-  lunar  phenomena. 

In  conclusion  we  would  observe,  in  answer  to  those  who  might 
consider  the  lubjeel  nnd  our  mode  of  treating  it  too  elementary  for  our 
Magazine,  rli.it  ill  though  it  limy  not  interest  tin  1H  personally,  yet  U  no 
child  could  make  or  udjust  such  ail  butrtltncut  without  assistance,  and 
as  every  MM  II  dinctlj  or  indirectly  interested  in  th<  insti  action  of 
young  people,  tb  pap  t  :md  the  toy  it  describes  an-  not  so  inconsiderable 
as  they  might  at  lirst  appear. 
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THE  PROGRESS  AND  STATE  OF  SCIENCE  IN  BELGIUM 

In  OUt  (>|iiiiing  number  we  announced  our  intention  of  specially  devoting 
a  portion  of  our  Journal  to  the  communication  of  whatever  might  an 
most  generally  interesting  in  Foreign   Science,   and   especially  li li un- 
to time  to  give  such  abstracts  as  we  might  he  able  to  obtain  of  its  gei. 
Condition  in  the  several  countries  of  Europe. 

This  pledge  we  have  partially  redei  med  by  the  various  notices  we 
have  inserted,  referring  to  foreign  discoveries  and  researches.  Wo  hope 
to  fulfil  the  same  promise  to  a  greater  extent  in  the  present  article.  We 
have  been  kindly  favoured  with  a  copy  of  the  Bulletin  of  the  Royal 
Academy  of  Sciences  at  Brussels,  containing  the  detailed  proceedings  of 
the  public  Seance  of  Dec.  1 6th,  1035;  and  shall  present  our  row 
with  what  has  appeared  to  us  the  truly  interesting  Report,  delivered  on 
that  occasion  by  the  perpetual  secretary,  M.  Quetelet. 

In  doing  this,  WO  have  thought  it  best  to  adhere  closely  to  the 
thor's  own  words,  and,  instead  of  attempting  any  compilation  of  our 
,  to  present  his  luminous  and  often  eloquent  views  in  a  translation, 
it'  not  always  strictly  literal,  yet  always  follow  ing  the  tcnour  of  his  rcflcc- 
ii'iis.  We  think  it  right  to  apprize  our  readers  of  this,  in  order  to 
account  for  an  occasional  style  of  expression  which  would  not  perhaps  be 
adopted  by  an  original  English  writer.  This,  however,  we  do  not  doubt, 
will  rather  be  regarded  by  our  readers  as  characteristic,  and  as  only 
tending  to  bring  more  vividly  to  their  minds  the  actual  tone  of  scientific 
I  iews  at  present  prevailing  in  Belgium.  Without  further  preface  then 
we  commence. 

Report  of  the  Permanent  Secretary  on  the  Labours  if  the  Ancient 
Imperial  and  Royal  Academy  of  Brussels. 

In  soiin.  introductory  remarks,  the  distinguished  author  gives  a  rapid 
sketch  of  the  progress  of  arts  and  sciences  in  Belgium  in  former  ren- 
in ri-s:— their  flourishing  condition  under  Charles  V.,  and  suhscijucnl 
decline,  and  almost  total  extinction.  The  dawn  of  a  better  state  of 
things,  however,  approachad: — 

"  It   ir.is  under   the    auspices  of   Mann  tttONCA,  ot  ^Vrt\wo*  xswro.- 
thai  the  imperial  and   Royal  Academy  of  Btws^s  'tun*  farwwA.   "KYwte* 
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really   well-instructed   men   that  Belgium  contained,  united  ihrrnsoliex  wilh 
,1  foreigners  of  distinction,  ami  th«  language  of  science  was  once  mora 
heard  amongst  u». 

"  The  labours  of  tail  Idincd  body  were  crowned  with  a  brilliant  suooeae, 
and  obtained   gnat   favour  with   the  natinn,  who  well  understood   that   (he 

•n  that  would  he  tunned  of  her  by  foreigners,  would  henceforth  dV 
on  the  esteem  in  which  nn  aatentblsgo  of  men  would  lie  held,  who  might  b* 
considered  as  her  rcpresnntotives  of  nai  Hurciice.     Unhappily 

success  was  of  »hort  duration, 

"  A  revolution,  which  liroko  down  the  greater  part  of  tho  props  of  the 
K  ill  edifice,  and  renewed  tin-  potitioaj  constitution  of  many  states, 
also  changed  o  dee, 

"  The  Academy  of  BroeseU  was  suppressed ;  its  members  were  dispersed ; 
and  when,  at  a  later  period,  we  became  a  part  of  the  great  body  of  the  French 
empire,  of  which  thn  whole  intellectual  life  appeared  concentrated  at  Pari*, 
it  might  be  asked  with  reason,  whether  Belgium  had  not  again  fallen  fata 
its  ancient  state  of  torpor. 

"  The  Imperial  and  Royal  Academy  of  Brussels,  whose  important  service* 
are  to  this  day  too  little  appreciated  amongst  ua,  appeared  then  but  for  an 

ut,  and  as  a  orelude  to  u  new  era  which  was  soon  to  open  before  us,  and 
to  i'-Htorc  to  us,  wilh  our  ancient  liberties,  our  former  taste  for  tho  arts, 
lii.iiiuu  ice.     When  In  ISlfl  il"'  learned  body  was  rc-org»i  . 

the  Am  iminben  who  were  yet  living,  were  oalM  upon  to  compose  it;  iui 
some  bad  expatriated  themselves,  and  others  were  for  the  most  part  too  aged 

lo  be  abli  tooo-operate  in  the  fatoBeetiia]  rageoarattoa  of  their 

try.  At  the  present  time  thoae  men  of  anothwl  age  have  successively 
become  extinot 

"  The  new  academy,  in  crontii  ia]  public  session,  was  desirous  of 

«ng  the  memory  of  tho  16th  of  December,  the   day  on  which  the 

■ut  Academy  of  Brussels  was  founded,  and  which,  by  a  bap]  lonoe. 

is  also  the  birth-day  of  our  august  mounrch :  and  they  have  deemed  that 
tluv  could  nut  with 'more   propriety   usher   In   their  public  session,  Minn   by 

ig  a  rapid  sketch  of  the  labours  of  it*  predecessors,  as  constituting  the 
fatal  eulogtum  thai  could  be  offered  lo  their  memory. 

"  Ii  In  to that  has  heeii  intrusted  the  honour  of  paying  this  tribute  of 

'1  ili'i.t,  which  i-  Indeed  also  that  of  the  nation 

"  I  will  in  it  b«N  --top  to  retrace  the  origin  or  the  first  labours  of  the 
Academy,  the  recital  of  these  maybe  found  detailed  in  the  •"linn,-,  m  l.oli 
commence  the  former,  and  the  new  series  of  our  memoirs. 

"  I  shull  only  speak  oflta  foundation,  frith  I  view  |0  make  thai  fthHTifltll' 

of  grandeur  uinl  magnificence  which  was  uu|iiintedon  it,  and  which  would  do 
honour  to  tl  enlightened  governroenta,  duly  apwroclatcd.    Its  august 

foundress,  had  wi  II  perceived,  thai  hi  order  to  roatoro  the  scienow  hi  a  country 
whore  they  had  nearly  fallen  into  complete  oblivion,  rtwaj  Deoeaaaryto  on- 

Wlth   ' ur  .  and   worthily  to  recompense  thowwho  cultivated   tl 

Willi    success.       She   OOOBtitOtOd   the    Prince    of   .Slaliieiiiln irg    her   minister 

plenipotentiary  lo  represent  her  in  the  Academy,  ill  the  capacity  of  prelector  j 

and  the  chancellor  of  Brabant  was  invested  wilh  tho  presidency.     The  n>yal 

i  v  was  assigned  a*  the  ordinary  place  of  assemblage.    The  Academy  had 

more-  DJoymoM  of  that  licit  collection,  which  had  formerly  belonged 

duke  of  Burgundy:  permission  was  granted  it  to  use  as  its  ureal  sea] 

:  ins  of  that  illustious  bouse,  and  thus  of  assoetatilMj  its  DUBS  «\\.\\  VWse. 

I  our  national  history.    Fww\»  iwta  \\\w«-.\\\>j 

*co«nie*i  for  the  priming  „/'  the  netnoim,  fox  rcmtmeratwvt  eoBtaftratacis  %.v«\ 


lid 
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for   scientific    travels.      Pensions  HR  created  in   favour   of  superam. 
members,  or  for  sin  li  as  hud  distinguished  lie  BUI     I  •  BJ  theft  activity. 

" '  Lastly,  (o  give,  a  further  mark  of  the  particular  esteem  thai  wc 
to  useful  talents,  and  to  thoaa  who  cultivate  them  with  bum  a,1  laid  the 
empress  in  her  letters  patent,  'we  docre  thai  the  quality  •  •  i  :ie:ol,  i 
shall  communicate  to  (ill   wall   H  shall  bo  decorated  with   it.  ami  who  shall 
not   lir  already   ennobled    by   their  birth,  the  distinctions  and   prcrog 
appertaining  I"  the  estate  of  personal  nobility,  and  this  in  virtue  of  the  net  of 
their  admission  into  tin-  socii  i\ 

"  If  we  quote  these  word*  it  is  not  to  attach  Importance  t"  anafent  pro- 
rogutives,  bill  to  give  n  clear  understanding  ol   the  p  is-irtaiiee  which 

Bcience  TOCetved  .11   u  lime  when  these  prerogatives  were   everything  [a  the 
eves  of  the  world. 

"The  academy,  however,  received  a  Ml 1 11  higher  privilege,  un  inestimable 
ben, 'lit  tor  the  learned,— I  mean  th*  liberty  of  lie  pre",  tlut  mother  ui 
thought,  which  then  appeared   as  n  > -  » 1 1 r i ■_:  phonoinen  in,  OD  emerging  from 

mir  long  night, 

"80  man)  iMinbined  advantage*  would  nnturnlly  create  an  ambilimi  tit 
being  an  academician ;  thui  a  noble  emulation  spread   throughout    Bel 

.mil  il  ma  not.  long  before  talents  were  seen  to  arise,  which  would  have 
remained  Stupifled  wilhout  stimulants  of  inch  energy.  Five  volume,  ril 
memoirs  were  published  by  the  Imperial  and  Royal  Academy  of  Bm  ■ 
during  it-  ihorl  existence;  at  were  also  mnny  volumes  of  prize-memoirs.  A 
detailed  anal) *is  of  these  scientific  and  literary  work*  would  perhaps  In 
tiresome,  but  it  may  be  interesting  to  examine  into  the  useful  eon*e<|u,  me. 
they  were  of  to  Belgium. 

'•  If  we  consider,  for  example,  the  physical  sciences,  we  shall  observe,  that 
in  order  to  judge  of  their  advancement  in  a  country,  one  may  take  for  I 
standard,  the  height,  to  which  the  Study  of  mathematics  has  been  carried. 

Mathematics  is  (he  language  in  which  natural  pile .ma  are  expressed,  and 

valued  numerically,  when   they  have  been  duly  studied  and  redm-i  .1  in  their 
most  simple  elements;  ami  in  general,  the  difficulty  which  nm<l   branch 
seicuce  experienco  in  having  their  phenomena  translated  into  ibis  laic 
only  tends  to  show  the  feeble  degree  of  advance  they  have  made. 

"  In  adopting  a  like  scale  we  11  nd  suae  the  date  of  the  earliest  publica- 
tion! of  the  old  acadent]  .  an  immense  progress  in  Belgium  In  tact,  the  birth 
of  the  infinitesimal  calculus  hail,  as  we  have  already  said,  followed  eloso  upon 
the  decay  of  science  in  our  provinces:  it  had  attained  the  most  rapid  growth, 
and  thai  aU-searching  instrument,  the  powers  of  which  were  tried  bj  removing, 
as  if  by  enchantment,  the  thick  veil  winch  covered  the  finest  secivlr  of  the 
system  of  the  world,  had  not  even  attracted  lie  attention  of  Belgium.  Afiei 
having   reduced,  if  one    ma)  so  speak,  the    heavens  within   lis  dominion,  'lie 

Infinitesimal  calculus  had  made  the  happiest  excursion  through  the  Beldsof 
physics,  and  at  tacked  directly  the  most  beautiful  problems  of  that  science,  in 
which  we  were  yet  studying  works  that  were  ipiile  out  of  date. 

"The  commandant  of  Nteupmt,  in  the  second  volume  of  the  .\n,-i,„i 
Mii/mirs  (if  the  Aradeniij,  was  Hie  lirsl  to  show  that  the  higher  branches  tit 
analysis  had  found  an  interpreter  in  Belgium;  be  at  once  accomplished  the 
solution  of  many  important  problems  with  winch  geometers-  were  Hun  occu- 
pied, and  his  labours  put  him  in  communication  with  d'Alembert,  li 
and  Condoreet.  Such  relations  not  only  do  honour  to  the  learned  person 
who  is  die  object  of  them,  but  also  to  the  country  to  which  he  belongs, 

"So  line  mi  OXsmpla  hardly  found  any  imitatoro.    'NVv . \knvnwiiMis.  was 
the  vii h  ..■in-  in  t ho  Academy,  and  one  may  say  in  1Bc\^vviva,'»\v>  «w\»p*&. 


state  op  senates  is  bemhim. 

If  willi  rcscarcho*  of  the  higher  anal)*U,  but  with  much  l«w  nooeH 
lh»n  tho  commandant  of  Nicuport.     Tlie  m  I  riitj  of  Louvain.  m 

ir*«  of  instruction,  *corccly  went   beyond  the  rule  of  Card* 
resolution  of  cqoationi  ai  tin  third  degree;  and  m  for  astronomy,  it  still  held 
to  (he  vortices  of  Descartes,  although  uiaiiy  of  it*  professors  began  lo  o 

laws  of  attraction,  nical  olwcrvalim,.  j| 

absolutely  did  !■"  urJsl|  ii  ■•  H  i"  font  1 1  i  i  i.  :i  i :"  miemrn,  who  u**o<-iat«d 

v,:l!i    ()]. ■  tlr»t   ttbOUIl   Of  lie  I'  Brussels,  that   th. 

as  rosily  worthy  of  baring  been  m  ■•!■■ 
have  been  whrro  we  meet  will,  tbt 

at  .m.    lean  Pigott,  the  Ooanl  at  Brnhl,lhe  Huron  Zachand  Lai 
When  tiii-  last  astronoxeer  made  the  eSroaH  of  Europe  to  visit  tbcob-, 

Ir  his  MlODbbn  UBCagBf  us  any 

trace*  of  hi*  favourite  science.    'In  il,.-  Austrian  Netherlands,  now  French.' 
not  appear  to  hai<-  i  i  uted  :'  lw  then  adds, 

•  the  only  observer  of  this  country  is  an  English  jicnllcrouii  of  llio  name  of 
l'l-o-.t."     Tblfl  learned  per»oii  is  indeed  <•->  ..-  us.  and  he  nunlo  at 

Lowndn,  IlruieeU,  Ostend,  Touniay,  LuxciiiIh  nr-,  unit  Hoo^tractni.  various 
observations  on  :  Jupiter;  be  also  took  tho  meridional  altitude* 

of  a  gTOOt  number  of  start,  by  mean*  of  one  of  Bird's  Quadrant*,  which  bad 
been  intruded  to  him  b]  tho  Royal  Society  of  I»ndon.  These  observation!) 
vera  mufa  lh  a  view  of  co-operating  in  tin  of  a  need 

map  of  the  country,  which  n  i  i>y  the  government, — a  map  which 

ot  the  present  day  in  so  much  wanted,  and  which  format  blank,  but  little 
honourable  it  m-.i-i  be  oQufia*  ad,  naidsl  those  gcodmsical  labour*  which  hava 
been  accomplished  by  our  neighbours. 

"  It  wan,  again,  the  ancient  ■n\nlciiiici.in»  of  Brussels,  who  OM(rili>ilril  to 
I  in  Belgium  with  Ihfl  greater  ardour  the  aorol  and  brilliant  discoveries 
of  the  plivMi-al  sdsnoei  •.  doi  m  n  -  red  less  useful  bj  the  ip| 

LDOWladgfl  to  thi  :'  our  own  country,  with  which  they 

■  ere  occupied  with  tho  greatest  zeal;  and  it  is  that  which  makes  the  collec- 
tions of  on  n  In  the  learned,  win,  nuy  wUh  to  Mud)  OU 
province*  in  a  scientific  anil  literary  point  of  view.  Amungit  the  members 
who  must  distinguished  thoauelfea  in  the  physical  sciences,  must  be  a 
tioned  tho  Abbes  Mann,  do  Necdharu,  do  Witry,  and  Dr.  Godarl.  Tbl 
first  of  these  in  particular  was  remarkable  for  tho  diversity  of  bis  work*;  it 
i»  true  they  must  not  be  considered,  B1  an  I  itb  r,  iernnec  to  science,  a*  being 
very  profound,  but  ingenious  nova,  and  sometimes  the  mott  happy  concep- 
tion* ore  there  found.     Thus  this  learned  man  has  well  hit  upon  the  relations 

which  exist  between  the  appearance-  of  ihc  am the  movements 

Of  the  magnetic  needle,  iiinl  I  he  i|iiniiliii>-  ,,1  :i(ni,,-|,hciic  electricity,  affinities 
which  have  »,,  n  ■■..  ,1. in  these  latter  time*,  the  attention  nf  the  most  di»- 

ihod  natural  philosophers.      He  hod  likewise  formed  very  corn  '  I  no) 

10  in, ill, ill  lhat  should  he  pursued  in  llie  stud)  ul  iiieli-orolnyy,  11  -,i-ii,,, 
in  which  but  little  advance  has  been  made  in  our  time,  notwithstanding  nil 
the  labours  that  hud  been  undertaken  m  m,l.  i  to  accelerate;  it*  progress. 

"'  The  Palatinato  Moteorological  Soeioty  had  just  been  organized  at  Man- 
hejiu,  and  sddrasssd  itself  to  the  principal  learned  bodies  in  Europe,  to  usk 
their  co-operation  in  the  vast  system  of  combined  observations  which  il  pro- 
posed to  execute  ;  it  also  addressed  itself  to  the  Academy  of  Brussels,  and  the 
AbM  Maun  was  selected  to  answer  the  appeal  of  the  learned  Gcrmuns.  lie 
acquitteii  I, mi -i-lf  honourably  of  bis  mission;  and  even  now  his  observm 
are  consulted  with  profit,  and  cited  in  most  treatises  on  tvb.U\v:v\  \i\v\W^\\n. 
ifaay  other  mciuheia  ot  the  academy  occupied  thetMeWea  w\>as\Yi  ttVJtt. 
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meteorology;  ami  the  learned  professor  Van  Swindon,  enriched  OIO  K* 
eoUeotlani  by  u  men  ning  liis  observations  made  in  17*8.    IlUto 

tbeee  collect  ions  that  we  must  refer,  to  become  acquainted  with    ' 
documents  upon  the  temperature,  the  variations  of  atmospheric  pressure,  and 
everything  relating  la  our  eliui_te.     It   ■  Mafl  there  that  we   find   the 
three  observations  on   the  declination  of  the  IW  •  ■..!•  .  •••  ln.-ii  liMO 

over  been  mude  in  our  Country,  even   to  Ihe  mo.     Chemistry  ni 

nut  neglected,  Inn   il   BBOOtUtarad    n i : 1 1 1 v  . 1 : 1 1 i < - 1 1 1 1 n •  -.  before  it  was  enabled  to 

II- -II  III.  •,   III ;    III.-    -i-iel  i.-,--.    I  ii       iliiji'   I  !   oil     .  .11 :  k   u  !  I  ;■•  1 1    1 1      it  "NT  Will    OCT  U]I,V'. 

M.  1I1  MtttetOOt  i"  !•!..■!>•-■•  tin'  ilifferent  soil*  around  Antwerp,  with 

a  view  of  finding  wrai:  method  ni'  improving  our  heath*.     Many  other  I 
hern  ul»o  wrote  on  quest  ions  of  chemistry  of  general   ulih!;. .  und  especially 
those  relating  to  our  :iu-i uul tu nil  industry  and  In  MI  i til n-  r;»l  water*. 

"A  -im  1 1 1  of  observation  is  among  the  qualities  which  diatmgvUl  dM 

Belgian  peoples  thus  natural  science  has  always  possessed  fur  t'u.-iu  .1  powerful 
attraction:  it  is  sufhVieiii  to  cite  the  QUOM  of  MDH  of  uur  predecessors  to 
•how  that  it  «ii*  not  neglected  in  the  ancient  Academy.  It  is  necessary  to 
observe  here  that  the  greater  part  of  the  memoirs  which  were  published  nn 
n .ii oral  science,  concerned  Belgium;  for  the  good  of  the  country  ha*  always 
been.  v.  nli  1I1  ■  Academy,  the  central  point  toward-  which  nil  thru  1 
tended.  It  i«  aim  to  be  remarked,  that  the  members  have  rarely  attempted 
general  theurics  and  the  more  abstruse  questions  of  scicnco:  1  li .->  have  limited 
themselves  to  more  modest  labours, — they  endeavoured  to  collect  useful  mule- 
rial-,  having  to  more  enterprising  architects  the  care  of  cotiilructii.11 

"  It  in  to  tin-  epoch  that  we  must  refer  the  earliest  researches  on  the 
geological  constitution  of  our  provinces,  and  on  their  fossils:  these  inqni 
have  latterly  token  the  happiest  turn,  and  the  present  Academy,  in  the  jodg- 
ui.iitof  the  most  able  geologists,  may  present  them  omongiteui'.si  boootBthle 
titles.  One  of  our  learn.. I  member,,  who  ha-  taken  1111  active  part  in  1 
labours,  is  about  to  make  their  importance  more  justly  appreciated  than  I 
•  Ii  nilil  lie  able  10  do. 

"  Physical  geography  and  rural  economy  were  also  properly  attended  to. 
Among  the  questions  which  were  treated,  the  most  advantageous  means  were 
equally  sought  for  clearing  the  heaths  of  our  Ardennes:  the  former  state  of 
maritime  Flanders  was  examined,  the  successive  changes  wlii.-h  had  been 
produced  there,  and  whatever  related  to  the  tides  along  our  coasts. 

"  Again;  the  Abbe  de  Nclis  and  tin-  Marquis  du  Chasteler,  who 
united  varied  knowledge  with  an  elevated  mind,  treated  many  subjects 
which  have  since  found  an  important  place  in  political  economy,  a  nil 
w  hose  name  bearing  the  stamp  of  novelty,  has  not  even  yet  obtained  an  easy 
access  into  all  minds.  The  question  to  know  whether,  in  a  fertile  and 
peopled  country,  large  farms  ore  useful  or  hurtful  to  the  state  in  general,  was 
treated  by  the  Marquis  du  Chasteler  and  the  AbbA  Mann,  in  connexion  with 

I'-i:  ion  winch  Imd  arisen  between  this  latter  savanl  and  Ihe  Bngtkfa 
economists.  The  reasons  of  OUT  academicians  were  set  forth  in  a  very  striking 
111. inner,  which  even  now  possess  grout  interest,  particularly  to  Belgians, 
because  the  subject  is  treated  in  a  point  of  view  especially  applicable  to  theui. 
The  Abbe  Mann,  who,  nearly  alono  among  our  academicians,  hud  an  ioeHw- 
tion  to  touch  upon  questions  of  a  general  tendency,  did  not  draw  back  from 
one  of  the  most  difficult,  which  forms  as  it  were  the  bosis  of  social  seionce, 
and  which  has  demanded  the  concurrence  of  the  cleverest  modem  political 
writers,  before  it  could  be  regarded  in  its  true  point  of  view ;  I  speak  of  the 
question  of  population.  It.  is  Hue  thai  he  dad  BOH  teeffl-  avtaeV.  the  difficult)  ; 
.'■11.  with  the  patter  jMi met,  regarding  the  taumsM  of  Aie  y»Yv*\*V,*jv\  ** -,-v 
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ily  occupied  himself  with  •>  'l.catmg  the  wun  <A 

liavc  spoken  or  this  labour,  il  u  to  show  that  the  importance  of 

•  ;>-i|itiral  and  moral  sciences  had  been  understood  by  the  ancient  Academy 

r  Brussels,  aud  •  jt  the  same  lime  what  opi  prevailed  here 

I  a  leading  question.  -  lous  a  country  as  on  l 


.'  on  Me  Progn  _•'/,  and  thr   Scirnrrt 

•nrctrd  rrilA  il,  la  IMgium. 

"I*  requesting  fir   (be  public  geseion  ef  this  day,*  reperl  on  the  pr 
and  actual  Mute  in  Belgium   nf  geology,  and  the  sciences  omuio 

desires  to  acknowledge  and  to  show  to  the  country,  that  part  nf 
i  Ins  already  been   paid  to  those  sciences,  and  al«o  that  *  Inch 
is  yet  dm  to  them. 

"  In  giving  myself  up  to  thr  ■  winch  this  work  demanded.  I 

haveobtni  itisfacUiry  result-  n-  I  tin-  task  winch  had 

been  imposed  upon  m«  *»  pleasant  n»  it  i*  honourable-  Many  other*  might 
bare  fulfilled  it  with  more  talent,  but  none,  I  Teuturc  to  say,  with  men 
sincen  '•location. 

"  The  »tudy  .jftbe  mineral  kingdom  has  been  long  neglected  in  Belgium, 
at  which  there  is  much  raaaon  to  be  wirprised,  when  it  is  remarked,  that  it 

I.-)  tin-  ji'-:,,-.i  BwntTJM  on  ll  i 

■inenl  sabttancos;  tliit  the  noal  pnaova  of  all,  pit-coal  and  iron-ore  an 
oread  there  with  astonishing  profusion, but  known  and  worked  from 
■adjutant  a  period,  that  the  most  diligent  investigatora  of  our  archivea  cannot 
yet  detcrnii'n  die  limit  beyond  which  the  discovery  must  be  dated. 

••  Notwithstanding,  the  working  and  treatment  of  mineral  riches,  though 
less  difBctilt  formerly  than  at  proaont,  already  den.  -idcrable  know- 

ledge, which  really  did  exist   in  (huso  of  <mr   province*  v.  h.-re   these  kind*  of 
labour  were  pursued:  and  both  in  Belgium  and  Germany  the  miners  prac- 
tical!) cultivated  mineralogy  and  geology,  much  before  Werner  had  itl 
with   them.  Iliu  composition  of  tnal  cruet,  which  they  du>,' with  so 

much  courage  and  talent.    But  we  worked  ami  treated  our  minerals  «a  we 

■  1 1  r  field*)  and  in  our  green-houses,  that  is  to 

Tiith  an  art  ond  a  success  which  have  never  been  contested,  studying 
nature  unceasingly,  in  those  of  her  productions  from  which  we  could  extract 
use:  seeking uit'i  discovering  the  meant  b)  which  wa  might  procure  them  in  the 

greatest   abundance  ■   m   I  u"Kl.  always  i  i  nt  rending  little,  writing 

still  less.Bndh  baa  tli>-  mipty  Blaaaure  of  imagining  ayat 

"  This  manner  of  Studying  natural   science   baa  been  sufficient  for  the 

•lrinua  wants  of  the  epoch  over  which  we  are  DOW  easting  a  rapid  glance; 

lent  from  the  end  of  the  last   century  it   MttU   DO  lODgai  -nti-.fj  th«  man  of 

taste,  curious  to  know  all  the  beauties  of  nature,  or  the  philosopher,  on'.: 

seize  some  one  of  the  laws  which  preside  oral  tiiis-  sdmltable  iiinnnhlsga  of 

•_:*.     The  moment  war.  come  for  the  Belgians,  as  well  as  for  all  educated 

people,  to  collect,  descril »  all   the  prudUattaM  of  tiWfa   -ml.     They 

began  then  to  arrange  some  collections;  and  some  among  them  wishing  that 

■   successors  should  enjoy  the  fruit  of  thafa   labours,  have  much:  known  tin- 

results   in  Writings,   elui-li  all  form  a   part  of  the  Mrnwirx   a/  Ma  -I.. 

Academy  iif  BrutM'J  .  b  are  no*  read  with  interest, — u>  honour  fbi 

.  who,  in  rushing  on  th>    career  of  geology,  have  drawn 

itrj  men  along  with  them. 

"If.  Robert  d«  Limberg  was  the  first  who  leaped  the  barrio     Ba  atar 
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sented,  in  1770,  to  the  Acifli-niy .  the  numerous  observations  which  he  had 
collected    oruund  Theux,  lii>  native   town;  he  afterwards  extended  his  re- 

ii| inure  distant  points,  and  gave  nn  ICCunnl  i>l  (hem  ;n  I  BMBUfa 

thai  I"  B Ad  four  years  after. 

"In  1779,  M.  dr  l.aiin:i)  rcwl  In-  uiomoii  upon  dw  origin  ul"  tho  animal 
nnd  vegetable  foMils  of  the  Belgian  province*,  preceded  by  a  discourse  up»n 
the.  theory  of  the  earth. 

"  Jn  three  memoirs  presented  successively  in   1777.  1779.  and    17- 
Ablie  de  Viiry  opened  his  mineralogical   mid   pale  I  '■■-•  -n-dic-  n 

Tuuin.'i)  ;> ml  tin-  Austrian  Huinuulc, 

"  M.  do  Burtin  produced,  in  1784,  h\»  Oryrtography  rtf  :  nmt  tjf 

Bt'UUtU.  In  this  work,  very  remarkable  for  the  epoch  at  which  it  was 
written,  the  author  makes  known  the  minerals  which  he  has  found  in  a 
circle  uf  I'm e  miles  round  Bru^cls,  describes  and  represent!  upon  the  thirty- 
two  plates,  which  accompany  the  text,  ■  \>nrt  of  those  remains  of  marine 
animals  accumulated  in  such  abundance  in  the  sands,  and  in  the  lianle.t 
imi  Is-  ill  tin  hud  which  he  has  so  well  studied,  establishes  that  the  greater 
purl  of  those  animals  cannot  be  relatod  to  those  specie-,  which  are  at  present 
alive;  that  only  some  of  them  arc  analogous  to  those  found  in  the  torrid 
gone;  that  thaj  have  been  lodged  at  the  bottom  of  a  sea  which  covered  then 
Hi  Ms,  where  now  rich  harvests  abound;  and  that  they  have  been  buried 
ii  iM'|iiilly  in  the  spot  where  they  lived.  He  deduced  from  these  facts,  at 
present  admitted  by  all  naturalists,  very  judicious  consequences  upon  the 
theory  of  the  earth. 

"The  minornlogiciil  observations  from  Brussels,  by  Wavre,  to  Court 
Saint  Eticnue,  that  (he  Niliiu  author  has  pro-ciiled,  the  same  year,  (u  die 
Academy,  hear  equally  tho  stamp  of  true  talent. 

"  II',  daring  the  twenty-five  years  which  have  followed  the  publication  of 
M.  Burtin'*  work,  there  has  not  appeored  any  geological  work,  which  can  In- 
compared  to  his,  the  cause  must  undoubtedly  be  sought  for  in  the  political 
situation  In  which  the  country  has  been. — Who  does  not  indeed  know  that  calm 
and  -lability  ore  as  necessary  for  scientific  studies,  as  It  the  speculations  of 
commerce  and  industry?  We  do  not  therefore  rind,  in  the  archive*  of 
geology  relative  to  Belgium  during  this  period  of  a  quarter  of  a  century.  ■  la- 
thing except  a  few  small  pieces  of  that  veteran  of  Belgian  geologists,  M. 
Petbier,  who  has  pointed  out  to  the  attention  of  naturalists  the  presence  of 
exdnct  volcanoes  in  the  Eifel,  a  country,  now  so  celebrated  in  the  n  aotdi  nl 
science,  nnd  of  which  apart  then  belonged  to  our  provinces;  some  intemtilU 
remarks,  by  M.  Baillct,  upon  the  alum-mines  of  the  province  of  Liei;* 
the  total  slip  of  a  mountain  of  freestone,  in  the  same  province;  upon  the 
lead  mines  of  Vedrin,  of  Dourbes,  of  Vierve,  of  Treigne  (a  province  of 
Namur)  and  upon  that  of  Sirnult,  (a  province  of  Huinnull)  upon  the  mine 
ul  calamine  of  the  Vieille-Montagne  and  upon  the  arsenical  pyrites  of  En- 
ihieii .  two  memoirs  on  the  mines  of  pit-coal  of  the  province  of  Hainault 
have  yet  been  published  during  the  period  of  which  we  are  now  speaking, 
(In-  .mo  by  the  prefect  of  the  department,  tho  other  by  M.  Gendebien;  but 
considerations  upon  industry  and  commerce  occupy  more  space  than  jreoli 
researches.  It  is  also  just  to  notice  the  publication,  at  Brussels,  .lurine.  tin-. 
i  aine  period,  of  (he  syslematic  distribution  of  the  productions  of  the  mineral 
Km  _il.  mi,  presented  by  M.  Launoy,  to  the  Academic  Session  of  the  4th  of  June, 
1 788,  of  the  Mineralogy  of  the  Ancient*,  published  afterwards  by  the  same 
author,  and  of  the  Essay  upon  the  Study  of  Mineralogy,  by  Ro/.in. 

'•  Towards  the  end  of  J  808,  M.  D'Ovntvluvs,  viVto  ViuA  aVco&dy  published 
some  maukt  upon    the   minerals   and  tb.c  rocVs  of  BeV^vMsi,  Vwugox  wa\ 
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under  the  mode-t  title  of . In  Etkhj,  the  geological  description  of  i 
France.     He  there  divides  our  land  into  wv,  , ...  ui,,  u  ho  rvwpoc-- 

tivcly  designates,  in  going  from  tho  lower  to  the  upper,  t.y  the  names  of  (m}> 
ptenere,  itr-i"i>isrr.  rr.  du  grin  rouge,  du  ndfuir*  fnmz<yulaft.  du 

g-rt*  hkmc,  du  terrain  mrtihtti;  be  sketches  rapidly  the  principal  geographical 
mnd  geognostical   characters  of  thus*  group*,  and  only  leave*  to  those  who 
shall  scire  tin-  pencil  alter  him.  tlw  care  of  shading  tin*  vast  drawing.    Aiioi 
hating  described  tho  country  of  hi*  birth,  be  undertook  a  geological  map  of 
tbil  immense  empire  hi  which  hi*  country  bad   boon   united,  aitd   presented, 
in  1813,  to  the  Institute  of  France,  the  Unit  results  of  thi*  enormous  labour. 
with  a  cut  representing  tin.-  structure  of  the  hind*,  which  extend  On 
Ardcnne.  to  the  mountains  in  tho  centre  of  France.     Tlte  ilrsl  *■ 
to  follow  the  steps  of  M.  DYJuialins  waa  M.  Boueenal.    From  lei  i  ' 
be   published,  successively,  WVW   DM II  loirs;  upon   the  position  of   tbu   bed* 
(gumtent)  of  the  mineral*  in  the  deportment  of  Sambro  and  Mouse  ;  upon 
0M  mine*  of  iron  of  the  middle  Sombre  and   Mcu*e;  upon  the  zinc-mine  of 
the  Vieille-MouUgne:  upon  the  pipe-clay  of  Ardenne;  on  the  mineral*  pro- 
duced from  the  coppcr-mlno  of  Scolzotnbourg ;  upon  the  Iron-ore   in    the 

Soigne ;  and  upon  tho  mine*  of  pit-coal  of  Ftenc*.  These  ■ 
labours  known  to  all  the  Belgian  geologist*,  cause  it  to  be  deeply  regretted 
that  hiiK-.:  l-l'i.  tin  mi  learned  author  ho*  only  published  one  single  geolo- 
gical piece,  that  in  which  he  deaeribeil,  in  IBMa  the  calamine  of  Santour,  noar 
I'hilipvillc.  \V«  are,  now  arrived  at  the  epoch  when  natural  nleOM 
taken,  in  Belgium,  "  Bighl  whi.-li  has  been  sustained  and  developed  even  to 
the  present  day.  PWriooa  to  indicating  the  result*  which  it  ha*  produce.!. 
we  must  go  book  to  the  cause*  which  have  excited  it. 

M  From  Iha  li'-'  period  of  it*  restoration  .the  academy  bad  rewired  lo  brill  • 
forward  for  competition  far  -ill  Iha  province*  of  Belgium,  the  daaorintii  i  "i 
their  geological  consiiri.non,  that  of  the  species  of  mineral*  and  fossil*  that 
Ihty  contain,  with  the  mark  of  then  I. i.-n!  i:ie«,  and  tbesynoiiv  DJ  oi  the  ml 
wlm  have  already  written  of  them.  Plainly  put  a*  it  is,  this  question 
obliged  all  thi  oosppetiton  to  Ibllow  Iha  only  route  which  could  conduct  them 
U)  satisfactory  and  durable  thaoriea  In  natural  .tcU-nce:  it  only  demanded 
from  them  the  olMcrvatiun  and  etafldflAation  of  fact*:  for,  said  Cuvier, 
•it  is  that  which  five*  to  natural  ■*-ieuei»  its  peculiar  character,  and  wl 
taking  from  the  field  which  it  traverses,  over)  obstacle  onil  >■:,  rj  limit,  pro- 
mise* i-eri  i  ■  ■  very  reasonable  nb-.crvor,  who,  not  jril  uself 
to  rail)  »n|ipn-ltiiin-,  lull. ii* '  the  only  route  open  to  the  human  mind,  in  its 
actual  state.'  The  creation  of  special  pTotbatoraUps  of  mineralogy  and 
.  geology  in  the  three  nnrfi  t  itli  l  Belgium,  at  the  Athenx'um  of  Namur, 
and  nt  the  School  for  Medicine,  and  thi  MlieeUm  of  Brussels,  bus  powerfully 
contributed  to  propagate  the  taste  for  those  sciences  among  our  young 
fellow-countrMiieii !  tin.  establishment  "i  collaetions  of  minerals  and  ra 
in  these  towns,  has  seconded  thi*  intellectual  movement,  in  giving  to  tho. 
scholar*,  without  trouble  or  oxpanao  to  them,  an  idea  of  the  wonders  of 
nature,  and  in  loading  them  to  go  to  study  and  admire  them  in  their  true 
places.     The  government   hud   also  taken  another  step  eminently  fitted   to 

attain  the  MOM  end;  il  had  directed  tl m-lructiuii  of  a  correct  geological 

chart  of  Belgium ;  it  hud  cunflded  the  compilation  to  MM.  Van  Breda  and 
to  ui  in  concert  with  MM.  D'Omalins  and  Bouesnel, 
and  who  hail  charged  with  the  determination  of  the  limit*  of  the  lands  two 
men  well  worthy  of  their  OOtuTdi  DOS  :  MM.  SohuU  and  Van  VanuAvv*.  T\\fe 
first  ili    I  >  age,  leaving  at  least,  as  a  proof  of  his  la\cvrt*  vn.  QM 

graphic  art*.  j'Aim.'  ofviewi  of  the  Grotto  of  RcmoucWuy.    \S«Chsaw 
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remain  to  ua  of  Ibo  wcond  ljul   the  rMMnubftUlM  ol  his  learning,  bu  teal, 
nnd  hi*  accuracy,  nnd  tin-  regret  of  having  lo-t  with  linn  the  nearly-on 
geological  chnrt*  of  the  provinces  of  Hninault  nml  Namur.     If  tin 
I     :u.  huil  not  stopped  the  j;nsit  work  of  which  we  have  just,  spoken,  H. 
would   now  possess,  hko   England,  mid   many  parts  of  Germany,    iu  G 
;•!!•.  ill  :ii.  hi    -.i.  iiii|i.iin'iiily  '  -pi  Tiril    hj    '!■  i  !•■■   and   industry.     Tin-   gOVtO- 
iin-iit  has  acknowledged  tho  necessity  of  roan  ind  of 

pursuing  actively  tho  execution   of  it;  find   If   il    lm-   not  d  the 

measures  most  proper  to  uttnin  this  and,  thin  dclny  can  only  he  attributed  to 

tho  difficulty  or  finding  a  sufficient  numlin-  el  .1 1 •!■■  naturalists  nt  this  nn in 

in   which  mi  iuiiiij   new  institutions  claim   the  co-operation  of  all    the  1 
which    Itelgniiii   possesses,     Lot   us  huwcvi-r  hi.pe  that  llicsu  difficulties  art) 
ahout  to  disappear  with  tho  circumstAncoswhuli  Inc..   given  riH  t"  tlicin.ainl 
Hint  we  shall  soon   huve  tho  pleasure  of  hearing  that  Qu  OOnatruotioa  nj 
Geologicul  map  U  recommenced  with  desirable  activity. 

"The  impulse  given  by  the  academy,  and  by  the  government,  to  ila- 
study  of  the  sciences  of  observation,  and  particularly  of  those  whose  oh; 
in  to  make  us  acquainted  with  tho  composition  of  this,  little,  but  most 
resting  part  of  the  crust  of  the  globe  occupied  by  Helgium,  baa  boon  seconded 
by  so  groat  n  number  of  naturalists,  that  I  cnuuot  venture  to  present  here  * 
complete  enumeration  of  the  work*  with  which  they  have  enriched  science,  I 
■hall  only  name  the  principal,  beginning  with  those  which  have  been  com- 
posed without  the  influence  and  the  patronage  of  the  academy,  although 
their  authors  are  almost  all  of  the  numbor  of  its  fellow-labourers. 

"  In  spite  of  the  service  which  he  had  rendered  by  the  publication  of  hi« 
Essay  on  the  Geology  of  the  North  of  France,  M.D'Omaliu-  thought  that  be  had 
not  yet  done  enough  in  favour  of  those  of  his  fellow-citizens,  who  had  taken 
linn  for  their  guide  in  their  geological  studies;  and  wishing  to  facilitate 
more  and  more,  the  execution  of  the  labours  destined  to  complete  bis  work. 
he  published,  in  1822,  a  Geological  Map,  composed  in  181.1,  of  France,  ilic 
Low  Countries,  and  some  neighbouring  states:  in  1828,  a  collection  ad 
memoirs  corroded,  and  all  new  discoveries  in  the  soionce.  since  the 
edition,  inserted;  in  1831,  his  ffluuntt  0/  Qeoiogy,  of  which  the  edition  bus 
been  so  rapidly  sold  thai  he  was  obliged  in  brine  out  another  in  1835;  in  Iht 
interval  between  the  two  publication-  of  tin.-,  wink  he  has  .1K0  published,  in 
1833,  his  Introduction  to  Geology,  comprising  remarks  on  astronomy,  me- 
teorology, and  mineralogy. 

"  M.  Van  Breda,  who  has  powerfully  contributed  to  exploring  the 
geology  of  Belgium,  published  in  1829.  with  Mr.  Van  Hees,  an  account  of  the 
hones  of  mnmmifcrous  animals  found  in  the  rock  w  liich  fornix  Hi 
of  St.  Pierre,  near  Muestricht;  he  composed,  in  1830,  a  memoir,  nol  y' 
published,  upon  Flanders,  and  he  would  no  doubt  huve  communicated  to  us 
the  result  of  bis  researches  upon  the  fossils  of  some  of  our  lauds,  and  up  n 
the  bones  buried  m  some  of  them,  if  the  events  of  1830  had  nnl  interrupted 
the  course  of  his  laborious  and  devoted  studies. 

M.  Levy,  who  during  bis  stay,  alas!  too  short  among  us,  has  done  inndi 
to  propagate  the  taste  for  mineralogy,  by  the  brilliant  as  well  as  profound 
manner  in  which  he  has  professed  it  in  tho  University  of  Liege,  has  only  left 
as  a  remembrance  to  the  country  which  had  adopted  him,  a  mein.  h  upon 
various  mineral  substances,  of  which  one  is  new. — tin-  bed  of  lapis  cnluiuimirrs, 
of  Vieille  Montague. 

"  M.  Schmerling  has  principally  investigated  that  period  so  interesting 

///  llm  natural  btgtOty  at  the  globe,  characterized  \>n  IVw  o$nouuiU9B  of  mas 

upon  /u  tvrAct    1  ho  great  work  that  be  i*  nnfeViebtaa.  %v  t&fa  mmunA .  «nj » 


STATE  OP   8C1BMCB  W   BELGl'  f) 

the  fossSt-bonc*  of  the  province  of  Liege,  ami  bis  immense  collection  of  the 
remains  of  throe  animals  which  the  earth  mppoctnd  at  the  period  of  which  I 
hare  just  spoken,  are  iticouteitaMe  title*  to  tlie  national  gratitude  hi 
indefatigable  naturalist, 

"  M.  Mono,  whose  studies  havo  principally  fur  their  object  physiology, 
loology.  and  botany,  lias  also  occupied  himself  in  rcscarcho*  which  interest 
the  goologist;  h«  published,  in  1 638.  bis  observation*  on  the  human  bones 
found  in  the  peat-boy?  of  Flanders,  and  in  1 834.  on  the  fossil-bones  of  elephants, 
found  in  Belgium. 

"In  giving  publicity  to  the  numerous  observations  ilist  be  has  made 
upon  the  Wad-mine  of  Lougively,  which  be  directs.  M.  HVnoit  has  contributed 
to  extend  the  circle  of  our  knowledge  of  the  Ardenno,  that  part  of  Belgium 
which  is  so  interesting  to  the  geologist. 

"  M.  Nyst  has  just  made  a  new  step  in  the  study  of  our  tertiary  land*, 
in  printing  his  researches  upon  tlie  fossil-shells  of  the  environs  of  Antwerp. 

"  Many  learned  foreigner*  are  also  joining  their  efforts  to  those  of  the 
Belgian  geologist*,  and  adding  some  materials  to  those  already  collected  by 
thnrn,  to  serve  for  a  geological  description  of  Belgium.  We  have  much 
pleasure  ii  tin.-  senices  rendered  by  MM.  Faujas  de  8aint    1 

Bury  de  Saint  Vincent,  Dechen  Ooynhausen,  (Eningluns,  Fittoti,  Lajoukaire, 
De-rlllo-nouve,  Reset,  and  Cliiro. 

"  Although  M.  Vnudcrmachm  (Philippe)  has  not  published  any  or 
work  on  that  branch  of  natural  science  which  is  tlie  object  of  this  Report,  we 
ought  to  acknowledge  that  he  hffl  rendered  great  services  to  it,  in  organising 
In  his  establishment,  at  present  known  by  all  those  who  cultivate  the  tciences 
iu  Belgium,  collections  which  are  the  greatest  help  to  the  naturalist,  in  insti- 
tuting courses  of  lectures,  destined  to  spread,  among  all  dosses  of  society,  a 
taste  for  the  beautiful  and  the  sublime  ;  in  drawing  towards  him  to  concur  in 
the  accomplishment  of  his  generous  and  philanthropic  views  young  men, 
whom  he  afterwards  sends  to  traverse  distant  countries,  there  to  complete 
their  instruction,  ami  to  collect  nwHstTHItl  of  every  (pedes,  for  the  construction 
of  the  oKiiiutii>  m  ••■  Iiu-li  he  raises  here  to  the  sciences  of  olwcrrstn 

"The  extraordinary  and  daily  increasing  dwVelopwXHal  of  industry, 
during  the  recent  period  that  we  arc  surveying,  has  had  also  a  great  influence 
upon  the  progress  of  the  minrr»lop<-;il  and  geological  sciences;  and  these 
sciences  have,  in  their  turn,  lent  their  salutary  aid  to  the  branches  of  that 
industry  which  is  exercised  on  mineral  substances.  To  develop  this  truth, 
which  i*  not  now  doubted  except  by  ignorance,  would  be  to  in.uli  the  under- 
standing oflbow  wlio  listen  to  me:  1  shall  therefore  limit  myself  to  add.  that 
the  raeinbcrx  of  the  mining  body,  principally  destined  to  enlighten  with  the 
torch  of  theory,  the  arts  of  working  and  treating  minerals.  ha\  I  h\ 

the  communication  of  elements  drawn  (rota  pSaotloe,  the  efforts  of  the  geolo- 
gist* who  have  written  on  the  Belgian  ProtdBOH  in  which  mines  exist.  It 
only  remains  for  me  to  speak  of  the  geological  works  which  bam  been  com- 
posed under  the  influence  or  pntronogc  of  the  academy;  but  here  a  new 
reserve  is  imposed  upca  me.  for  if  I  have  ventured  to  give  an  opinion,  or 
ralllvr  tO  recall  uent  nlr.-id)  formed  by  lbs  pulili'-.  upon  those  luther 

ancient,  and  generally-extended  works  which  I  ban  rited  above,  I  cannot  act 
in  the  same  manner  in  regard  to  those  with  which  I  am  now  to  In 
It  is  IP  public  opinion  that  we  must  exclusively  defbr,  fin  Ibfl  ■•  'ii  Ii  limit  ii>n  or 
tdlotSon  uf  our  judgment,  for  appreciating  our  works,  and  for  n  i-nio  ■■ 
them  their  suitable  place  in  the  archives  of  human  knowledge, — Vhft  *V^**VC!^ 
the  AjCsAnay  has  been  heard  and  understood ;  of  nine  m«nv»r*  >*V!i<:\x  \\*N* 
been  t&aitUd  to  it,  in  answer  to  the  question  of  giM^o^ ,  s\w««aVse.Vj  wp^^ 


to  the  provinces  of  Hainault,  Natiiur.   I.  .  1,. Brabant,  it 

has  adjudged  seven  prizes  to  their  million,  (five  Br»t  and  two   second)  whom 
I  feel  obliged  to  name  in  following  the  chronological  order  of  their  work*. 

They  ere  MM.  Drapiez,  Cauch\ .  Nn • ipjr,  Englesparh,  I.a 

Duvreux,  and  Galcotti.  Although  I  do  not  permit  myself  to  speal.  of  tln-.c 
writings,  I  cannot,  however,  do  otherwise-  thnn  mention  1 1.  i .-.  ih..t  tl.i 
and  ingenious  view*  presented  of  our  ancient  land*  by  M.  Dumant  in  hu 
"  Geological  Description  "/  the  Province  of  Liege,  have  just  received  u  striking 
i.-i<nliriiiiitn.iu,  l.i)  the  verification  which  the  Geological  Society  of  Fran 
made  of  them  thissutumor;  and  by  the  merooln  which  the  learned  Murvhiton 
ha*  published  upon  the  northern  part  of  Great  Britain. 

"  Besides  these  very  long  work*,  wc  must  al»o  remember  that  ther. 
the  nine  volumes  of  the  New  Memoirs  <•/'  tit,-  Academy,  the  '  Dissertation  n 
the  StMtifbfU  Trap-Rocks,'  of  M.  Kickx  ;  the  relation  of  a  '  Voyage  to  the 
Grotto  of  Han,'  made  in  1823  by  MM.  Kickx  and  Quetelet ;  a  mm 
*  Let  Pierre*  <i  chnux  Hi/drnu/iqur,  of  the  provinces  of  Haiuault  and  Namur,' 
by  the  Editor  of  the  present  Report ;  '  Observations  on  the  Divisions  of  the 
Lands.'  by  M.  D'Omiilins  :  and  in  the  Bulletin  des  Stances,  published  by  the 
Academy  since  1832,  a  great  number  of  isolated  observations  which  we  offer  t<i 
those  who  will  one  day  come  to  tako  a  part  in  the  interest  for  science  and  art. 

"We  may  then  consider  as  nearly  terminated  tho  mineralogical  ami 
geological  description  of  the  five  above  named  provinces;  that  is  to  say,  of 
that  part  of  Belgium  which  presents  the  greatest  interest  under  the  relation 
in  which  we  here  regard  it. 

'•  That  of  tho  province-  of  Antwerp  has  been  the  object  of  one  of  the 
prize  questions  of  1836;  and  that  of  the  two  united  Flanders,  is  already  pro- 
posed for  the  prize  of  1837.  When  it  shall  have  obtained  satisfactory  answers 
to  these  two  questions,  the  academy  will  doubtless  judge  it  necessary  to  gjn 
its  attention  to  tho  revision  which  will  probably  be  needful,  at  least  for  the 
first  memoirs  that  it  has  received;  und  lo  call  all  the  Belgian  geologist-  I. 
a  great  meeting,  whose  object  Mill  be  to  ilisjiose  and  re-nnito  all  these  works 
digested  by  different  authors,  and  at  periods  whose  extremes  arc  separated  by 
a  very  long  interval.  Then  Belgium  will  no  longer  have  cause  to  nnj 
neighbouring  nations,  which  have  made  most  progress  in  the  study  of  those 
lands  whose  surface  she  occupies.  In  the  mean  while,  and  wishing  at  the 
same  time  to  show  the  extent  of  the  works  executed  at  this  day  upon  the 
geological  constitution  of  this  country,  and  to  satisfy,  as  much  as  is  in  my 
power,  the  natural  impatience  of  persons,  who,  by  taste  or  necessity,  have  an 
interest  in  knowing  its  minerul  riches,  I  have  undertaken  summarily  to 
unite  ull  the  mineralogical  and  geological  observations  which  are  found 
scattered  in  the  numerous  writings  winch  have  been  rocently  named,  mid  1 
have  the  honour  to  submit  to  the  judgment  of  the  academy,  '  A  Synoptic*] 
Table  of  Ihe  Minerals  and  Rocks  of  Belgium,  considered  under  a  Mincrolo- 
gic&l,  Geological,  Geographical,  and  Technological  relation.' 

■  But  it  is  time  to  terminate  this  nomenclature  of  scientific  works,  whose 
barrenness  will  bo,  1  hope,  in  part  excused  by  the  motives  of  expediency  which 
have  influenced  my  pen.  I  hasten  also  to  call  the  attention  of  the  public  for 
an  instant  to  the  '  Geological  Description  of  the  Province  of  Brabant,'  whom 
author  we  are  about  to  crown.  His  memoir  will  be  immediately  printed ;  it 
will  be  road  with  the  most  lively  interest,  we  cannot  for  a  moment  doubt,  not 
only  by  the  friends  of  science,  but  by  all  the  educated  mon  of  this  capital. 
These  wish  to  know  what  the  country  formerly  was  which  they  inhabit,  tb  j 
.trill  see  that  in  the  place  of  populous  cities,  of  delicious  gardens,  and  smiling 
fields  which  surround  them,  a  vast  and  deep  ana  ctwerei  tocVs  -w\il\c\v  wi 
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constitute  the  I  -,  and   bcatwiili  red  «itm  thosa 

which  disclowi  to  us  the  summit*  in  the  environ*  of  Hal.  of  Gciuppe.  and  of 
will  loam  by  what  a  scries  of  revolution*  the  deep  valley*, 
which  farrowed  I  it  soil  hare  been  overwhelmed,  and  ita  high  moun- 

tains covered  by  successive  depotiu,  which  have  at  last  produced  ihe  lev  ! 
which  we  at  present  tread. 

■  M  c;.,ii-.>tte  will  not  himself  bo  preterit  to  receive  the  only  recompense 
which  wen  n-  . 1 1  1.  to  im.h  I  10  Ml  useful  at>d  fatiguing  labour*.  Juat  returned 
from  a  scieutiuY  bkbomiob  in  the  countries  of  Germany,  where  he  might  make 
trial  of  Ul  useful  talent,  he  is  gone  to  Mexico,  to  cxcrci»o  it  there  in  a  newer 
!-;■  t  liilil,  thai  hi.'  BUr|  gather  there  a  new  harvest  of  knowledge,  with 
I  to  do  homage  to  Belgium,  and  to  acquire  scientific 
riches,  whi'  tho  geographirul  establishment  of  Brussels, 

where  he  has  pim-neil  his  .tuilics, 

■  I;   I-    (ben   upon   Rorno  steep   peak   of  the  Andes,   upon   the   burning 
crater  of  some  volcano,  or  m  t  I  of  soma  mine  in  tin'   Ne*W«U, 

Uimi  be  '.Mi;  reo  rw  the  pain  «rh*  b  m  are  about  to  4mm  to  Ma.    n  u 

of  bin  absent  'oiinin.  if  ".■roe  regrv' 
mix  in  brttOflllM  with  the  joy  itbJi  h  dull  till  his  heart,  may  Iso  think  that 
we  here  apply  to  him  those  beautiful  vortes  of  the  poet  Millevoye. 


"  Gloire  a  1'hommc  iii»i  -if  de  eonnaitre 

Exile  noblement  du  toil  qua  fa  vu  nnitrv, 
Lei  tranrjuillca  lioniicum,  lea  trewn,  I'amitic, 
A  aea  projeta  hardis  tout  cat  ■serine'. 

I.      FfltVMIX,  I'M  daonn.  win  ailo  l*a  sunnnnle; 

li  iri'|iM,  il  r»fTront<>, 
I'.imi  II  franthii  Iwtraouls?  foiil-il  domptcr  ka  rWa? 
Son  intrtpidite  ne  croint  quo  le  repotk 


The  silting  was  terminated  by  the  distribution  of  medals  decreed  to 
•raiietitors  of  l&M  and  Ui'io.     Tin  pt  in. mini    rcrctarjrsuoccsaively 
I  the  name*,  of  the  laureate*,  who  received  the  medals  from  the 
hands  of  the  directors. 


ROTANICAL  It  AMBLES  IN  THE  VICINITY  OF  DOVOR. 

No.  II. 

In  this  ramble  I  thaD  propose  taking  the  render  again  over  a  part  of  the 
ground  we  beat  in  our  last,  that  is  to  say,  under  the  Caatle-cliffa  to  the 
xig-asag  path  by  the  Station-house.  Here  wo  shall  break  upon  new 
ground,  and  proceed  under  the  South- foreland  cliffs  to  St.  Margaret'*, 
and  thence  returning  over  the  downs,  by  the  lighthouse  and  the  castle- 
hill,  we  will  digress  a  little  from  the  >.tmight  road  when  we  reach  the 
latter  .-.pot,  to  examine  the  fields  and  lanes  about  ( 'harlton.  As  we 
proceed,  a  great  man]  of  the  same  plants  mentioned  in  my  last  will 
come  before  us  again,  but  I  shall  not  refer  to  them  excepting  in  a  few 
instances,  where  I  may  have  something  to  observe.  My  object  U  to 
<  out  Ibe  localities  of  plants  I  have  not  before  mentioned;  it  must 
therefore  be  expected,  that  the  more  we  ramble,  the  fewer  we  thai! 
have  to  ii 

'■■en  under  the  Can  tic-cliffs  to  the  mn&ng  v8^  Vs  &» 
Stotioa-hoiue,  ire  trill  h.rc  begin  again  to  make  oui  «jWT\a\\<y&&.    To.* 


■ 
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first  botanizing  ground  we  shall  come  to  U  sotue  slopes  situated  on  • 
loiljv-  of  the  oli  IT  many  f.rt  above  the  shingle,  bat  still  not  difficult  to  be 
reached  if  n  little  more  dwo  ami  exertion  be  resorted  to  in  the  climbing 
way.      When    once   upon    the   ledge  there  is  plenty  of  space,   nnd  a 
luxuriant  bed  of  vegetation.      Here   we   shall   find  common  Ju d 
(Jvnipaiis   communis),  and    observe    the   common   Ivy   (Hedeni  H 
trailing  over  the  slopes  and  matting  itself  with  the  brambles  and  other 
shrubs  which  fall  in  its  way.     It  does  not  climb  up  the  surface  of  the 
cliff  nnd  show  itself  in  th.it    luxuriant   manner   as  on  the  ruins   of   Kc- 
nihvurth  Castle,  and  at  other  places,  where  the  beauty  of  the  ncene  is 
much  enhanced    by  its  appearance.      The  situation  here  may  be  too 
exposed,  or  more  probably,  the  chalk -cliff  is  not  sufficiently  firm  (n 
roots  of  the    ivy  to  find  a  holding-ground.      The    HonM-ahoe   \  i 
(llippocrepis  comosa),  which  we  hnvc  before  observed,  becomes  more 
plentiful   lure,  and  is  found  in  abundance  on  some  of  the  slope*.      The 
South-foreland  cliffs,  which  wc  shall  soon  reach,  are  very  perpendicular, 
nnd  their  height  gives  nn  imposing  grandeur  to  this  part  of  the  coast. 
They  are  free  from   any   kind  of  vegetation,  being  one  unspotted  moss  of 
chalk,  wliich  ever  looks  beautiful,  nnd  its  pure-white  surfae. 
from  afar,  and  helped  to  designate  our  Island — Albion.     Hawks,  ravens, 
and  various  sea-birds  seem  to  have  monopolized  the  -.put.  but  nestle  so 
high  up  that  they  would  not  be  observed,  did  not  discordant  screams 
give  notice  of  their  presence,  and  call   the  attention  of  the  passer-by. 
At  the  foot  of  these  cliffs  wc  shall  find  a  few  small  bushes  of 
Buckthorn  (Hipjiophae  rhamrioides),  on  some  sloping  banks  near  the 
tide-mark,  and  a  little  further  on,  the  slender-flowered  Thistle  (Cariluut 
Uiiuijhii  v.i),  shows  itself  growing  at  the  foot  of  the  cliff*.     We  shall 
now  advance  to  St.  Margaret's,  where,  as  I  have  before  stated,  tin 
suiks  to  a  mere  bank,  and  rises  again  very  soon.     Here  we  shall  observe 
a  considerable    bed  of  shingle   running  in,  around   which  are  a  few 
cottages,  a  station-house,  and  a  clean  public-house.     A  solitary  bathing- 
machine  stands  on  the  beach.     The  bulk  of  the  village  of  St.  Marge 
lies  inland — this  may  be  termed  the  port.     On  the  eastern  side  of  this 
sequestered  spot,   on  the  slopes  of  the  cliffs,  large  beds  of   common 
Fennel  (Fcenwulum  vulgare)  will  be  observed,  which  when  in  flower, 
have  a  beautiful  golden  appearance.     Chalk-cliffs  in  the  vicinity  of  the 
sea  are  the  usual  locality  for  this  plant,  but  I  have  my  doubts  whether  it 
be  truly  wild  in  this  spot,  it  having  very  probably  escaped  from 
cottage-gardens  close  at  hand,  and  finding  a  soil  it  liked  well,  has  spread 
itself  over  the  extent  of  ground  it  now  covers.     Some  of  the  stems  I 
noticed  to  be  from  five  to  six  feet  high,  with  the  umbels  unusually  large. 
Returning  over  the  top  of  the  cuff  we  will  first  make  for  the  ^uth- 
foreland  lighthouses,  in  the  fields  around  which  we  shall  find  the  OOnV 


*  For  the  use  of  those  who  add  the 
utility  of  Entomology  to  tlint  of  Botany,  I 
may  here  remark,  tlmt  under  these  otitis  I 
have  taken  four  species  of  tin  blue  butter- 
lly,  known  scientifically  asbclonj,'iiij;  to  the 
nOUS  Fnbouiuruitus,  »m  well  iih  the  rare 

e/,We./-iv//mr  butterfly,   Oollu    By&lc 
)  vcics  ol  iJicgeaus  VancsMt  abound, 


the  Io,  Atnlanta,  Urticje,    and    (' 
besides  several  other  butterflies,      l.iciiiua 
doprcssus,  and  Sylphoidcs,  two  vn- 
beetles,    will   lie    found    under    fliutw   and 
pieci  s  n f  chalk  in  august  and  September, 
und  the  rare  hemipteroun  insect,  Corrua 

nvaylta,  in  tat  txamuawsDmaa. 
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il   Tiivin  lulgarii),  growing  in  ex  Inordinary  abun- 

iio  surface   0(  the    --* > i t   in    MMM   place*   receiving   a   tint   of  blur. 

plaahl    in-  in   lower.     The  rare,  round  r«U({h-lu»drd   Poppy 

•>•/'-•  "i  j.  grows  in  the  neighbourhood  of  the  lighthouses, 

particularly  ii.  .  I  in  and   the  cliff.      Our   road   will    now 

lead  us  to  the  iubo  abore  the  xig-ag  path,  fr<i|ucntl 

lore,  and  as  we  pass  along  wc  shall  observe  ahort-awiicd  annual 
Darnel  { IaJ'inui  arvm*r),  and    MB  d   pule   Flax  (l.inttm  nugm. 

li/hlium).     The  way  Iron    thai  station-house  to  (he  castle-hill  baring 
pointed  out  in  a  former  ramMe,  ire  will  proc«<d  at  once  to  tin* 
latter   spot,  anil   here   I   hope   the   reader    will   axeSM    nie.  if  instead  of 
going  home  direct,  we  rank'  excursion  over  Am  field,  to  the 

right,  to  tbo  rivulet  near  Charlton,  ami  theme  into  the  town  through  tho 
lanes.  We  shall  first  pass  over  a  series  of  cultivated  field.,  where  an 
opportunity  will  offer  of    obserring  the   smooth  narrow-fruited  t'orn- 

Sehwl  (Friri'/i    dfnta(a),  <  'nmtuoii    Nipple-wort  (l.apiana   commHHu),  and 

dwarf  Spurge  (/.'«/•  roe  of  these  field*  bare  grassy - 

uff  [Atperula  eynanthita)  gTOWB,  a 
favourite  plant,  common  in  chalky  dNtrkK  >'iit  rare  elsewhere.  About 
il. niton  are  some  shady  lanes  with    high  banks,  where  the  following 

grow — Great  I  [1'lanlago  major),  great  Bindweed  (' 

rolvuliu  tepinm),  sweet  Violet  {I' iota  <xlorala\  .Silver-weed  (I'olintilla 
antenna),  common  Avens  {Geum  urlianum),  common  Mallow  (Jfa/aa 
ttrii),  Herb  Robert  (Gi  rnnium  rwArrriafiiim),and  Dore's-fbol  Crane's- 
bill  [Geranium  mullr).  The  common  Traveller's-joy  {Clematis  rilal/m) 
abounds  here,  a.  in  most  calcareous  soils.  This  plant  in  provinciality 
termed  Hontety  or  OM-auta'a  beard,  and  in  some  of  our  inland  couutic* 
is  a  favourite  with  the  poor  boys,  who  cut  the  stem  into  piece*  about 
\  inches  long,  and  setting  liiv  to  one  end,  smoke  them  when  dr. 
e  manner  of  ft  pipe.  Ihi  wood  being  very  porous,  allows  the  air  to 
post  through  with  ease,  and  the  mimic  smoking  of  a  piece  of  honesty 
often  |i ■>.!:..   I     !!:.  i  think,  to  the   b  lit,  that 

of    the    tobacco-pipe:     many    of   the    old    mothers    who    act  as    village 
rs,  affirm  that  the  smoke  from  the  Travellera-joy ,   iroca  properly 
inhali'd,  is  an  iM' 11. nt  remedy  in  case*  of  Aatama.    Near  the  rivulet, 
lin  damp  places  along  the  lanes  as  we  pass  home,  we  xlmll  meet  with 


and  in  damp  places  along  1 1 1 -. ■  hm  n  home,  wc  shall  meet  witli 

potted    I'ersicaria   [Polygonum    perticaria),   pale-flowered   Peraicnriu, 

{Polygonum  lapit/iifoliitm),    common    Mcadow-twoa,  [SpirmM    utmaria). 


■I 


Wit  crophularia  aquatica),  and  square-stalked  St.  John'*- 

wort  ■■in  quadrangulum).     On  the  right  of  the  lane  leading 

from  Charlton  to  Dover,  a  little  before  Wt  na.  k  the  tOWB,il    in  old  wall, 

the  crooked  yellow  Stonecrop  [Sedum  reflenm}  grows,  one  of 
those  plants  so  peculiarly  constituted,  that  it  will  bear  the  greatest 
drought!  ami  heats,  although  exposed  to  the  scorching  rays  of  the  sun 
uifli  l.nt   little  or  no  earth  for  its  roots.      In  Oxfordshire,  the   cottagers 

i  this  plant,  mid  suspend  pieces  of  it  in  their  rooms  by  a  - 
Willing  it  tin-  air-plant,  from  its  shooting  and  growing  for  a  short  period 
n  red  from  its  roots.     We  shall  now  soon  reach  the 
t,  and  I  ahaM  roticlwb-  f/j/s  second  ramble,  as  1  am  suic  \W  xwAc 
will  net  m/.v/i  to  proceed  any  farther  at  present.  NV .  "V* .  ft. 
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New  Mail-Coaches ;  their  Cost, 
Performance,  fyc. 

ENGLAND,    WALKS,    AND    SCOTLAND. 

The  total  number  of  miles  run  liy  (lie 
Mail  i  niuiilly,  is      .  4,831,870 

This  is  nearly  equal  to  a 
journey  200  times  round  the 
world. 

Tlio  number  of  miles  run 
by  them  daily,  is      ....        13,238 

More  than  equal  to  one- 
half  the  circumference  of 
the  world. 

The  number  of  miles  run 
by  the  London  Mail-Cooehes 
only,  in  one  despatch  and  re- 
turn, is       7,010 

The  number  of  Mail- 
Coaches  required  for  the 
service  of  the  Post-office  is 
about 290 

Agreeably  to  the  contracts 
made  in  the  Summer  of  1635, 
and  which  came  into  opera- 
tion on  the  5th  of  January 
last  for  a  term  of  seven  years, 
the  Mail-Coach  (very  much 
improved  in  construction, 
safely,  and  convenience)  is 
furnished,  und  kept  in  repair, 
greased,  oiled,  and  cleaned 
completely  lit  for  sen-ice,  in 
the  southern  and  midland 
district*  (10,124  miles),  at 
per  mile  run ]  T',i 

In  the  northern  district 
(3,114  miles),  at  ditto  ...  id 

The  annual  cost  of  furnish- 
ing and  maintaining  the  Mail- 
Coaches,  is       .     .     .  *£21,095   11    11| 

The  average  amount  paid 
to  the  old  contractors  in  each 
of  the  ten  years,  ending  31st 
December,  1834,  was     .  £32,947  6  II 

So  that  there  is  a  difference 
between  the  old  and  the  new 
contracts,  and  n   saving  to  the 
public  annually  of  about  £12,000     0     0 
[Return,  Post-  Office  Comm.  to  House 
ofComm.  13t/i  Aug.  1835-] 

"  By  a  return,  dated  19th  February, 
1836,  the  actual  amount  payable  to  tlio 
new  MaU-Cooeh  Contractors  for  the  quarter 
Wdtaf  -*■";  April,  18311,  is  stated  to  be 
£3,330.  17s.  «/ 


British  Asidciati'in. — Sixth  Meeting. 

Thk  following  Circular  ha*  been  ad- 
dratted  to  the  member*  of  the  British 
AnoeUtioi  fbi  the  Advancement  of 
Science,  [port  paid  i 

"Bristol, July  1st,  I 
"Sir, — Wc  beg  to  inform  you,  Uiat 
the  next  Meeting  of  the  British  Asso- 
ciation for  the  Advancement  of  Science 
will  be  held  in  Bristol,  during  the  week 
commencing  on  Monday,  August  22nd. 
■'  The  Most  Noble  the  Marquis  of 
Lansdowne,  the  President  Blecl 
take  the  Chair  on  the  evening  of  t  hat 
day. 

"  With  a  view  to  the  formation  of  the 
Swiions,  mid  oilier  prcliiiima:  . 

merits,  the  General  Committor  will 
meet  on  Saturday,  August  20th,  at 
Twelve  o'Clock. 

"  It  is  requested,  that  Members  who 
may  hove  any  Papers,  or  other  commu- 
nications, to  lay  before  the  Association, 
will  state  before  the  end  of  July  tlieir 
general  nature  and  probable  extent,  in 
letters  addressed  as  follows: — To  the. 
Provisional  Secretary  of  the  [Mil  he 
matical.  Chemical,  or  other]  S( 
Philosophical  Institution,  Park-street, 
Bristol. 

"  Unless  this  precaution  be  attended 
to,  great  inconvenience  must  arise,  and 
valuable  papers  may  be  unavoidably 
rejected  in  the  press  of  business.  In- 
vestigations of  any  considerable  length 
may  be  most  advantageously  presented 
ill  abstract. 

"  It  is  also  very  desirable,  that  gen- 
tlemen who  propose  to  attend  should 
signify  their  intention  early  to  the 
nearest  Local  Treasurer,  or  to  one  of 
the  Secretaries  for  Bristol. 

"Information  fbr  Members,  on  ili.ii 
arrival,  will  be  given  at  the  Council 
Chamber,  Council  House,  at  which 
place  there  will  be  an  attendance  of 
proper  persons  for  that  purpose  dining 
the  week  of  the  Meeting  and  the  prc- 
Oediofe  week. 

C.  Daubgny,  M.D.,1  Secretaries  for 
V.  F.  Hovunden,    I        Bristol- 
It   appears,    by   a  postscript   to   the 
above,   that   the   fourth  volume  of   the 
Reports,  conluxtirievVM  Tta\v 
Dunlin,  in  \>J35,  v\ic  \^cxota««.t\kix\:wKi% 
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of  the  Association  and  ill  Committees. 

iy  »oon  after  the  middle 

of  July."    Il  la  mu'yoi  r.-.id>  (Mtl 

perhaps  it  would  be  impoaeible,  in  the 

rmmttaoeai  under  which  the 

MSS.     !'i>r    111...     Miluilil'i  me   nliliiilied, 

the  prooh  corrected,  &c  to  publico  thorn 

sooner;    but   as    the  H  Keoominenda- 

Scr.,  contain  Pmpooitio&i 

GTrwiin  •■  W  .  desirable,  at 
to  be  prepared  and  delivered  in 
■  '■feeding  Anniversary, 
wp  submit  to  the  Management  of  the 
Association  the  propriety  of  not  reserv- 
ing these  until  the  very  p\e  of  the  Boot- 
ing, but  of  |  Ibem  lli'.  earliest 
possible  opportunity  after  tho  dispersion 
of  the  Association. — while  the  subject* 
are  freeb  m  the  recollection  of  the  mem- 
ber* who  attended,  ond  giving  the 
greatest  poi  lor  prepaid 
those  wlio  were  absent,  ond  to  all  Dth«n 
interested  in  tbe  subject*.  A  sheet, 
without  a  oovor,  would  contain  all,  and 
might  be  the  last  of  tl  of  those 
ii   have  been 

published  during  some  of  tho  meeting* *. 

German  Atwetalion,  1836. 

Thx  annual  meeting  of  natural  philo- 
sophers of  Germany,  will  take  pi 
Jena,  on  the  10th  of  September. 

Prostitution  of  t/w  Medallic  Art. 

Boiiloon™ow possesses  two  morlifyine; 
memorials  of  tbe  failure  nfthccvlrlr.u... 

E reparations  made  by  the  French,  under 
uonaparte.  to  invado  England.  She 
long  has  had  the  lofty  un  finish.  A  Cotumn 
ud  lately,  M.  Humy  has  presented  to 
her  Museum  a  medal,  now  extremely 
rare,  struck  by  Napoleon,  and  ml. 'iided 
lo  commemorate  the  intended  expedi- 
tion.     On  the  obverse  is  the  head  of 

*  With  a  very  little  more  attention,  anil 
perhaps  do  more  expense,  these  mnmine; 
notice*  might  contain  a  ■  r  cjuan- 

i   informatiuo ;    by  this   die   regular 
riuuvh  of  tho  baefavm  of  the  A- 
taigfat    I  ...My    assisted,    aii'l    tin.' 

atsnber*  eni '  y  to  economize  their 

time,  during  the  little  wee*  (if  Jour  dayt. 
The  lav  of  Monday,  and,  more  particularly, 
that  of  Saturday,  is  a  subject  of  great 
regret  to  those  wbo  come  to  work.  At  Bonn, 
last  y  lar,  tome  of  the  sretions  of  the  Ger- 
BU  Aaaocistii'i..  Irbl  li:i.|  :nr.  r.  .-  ling  matter 
■    ii,    i-,. nliim.  ,1  Mil./..-   in    il„     g„c. 

•  -nrk.  in,.  ibenteh 

dM—igvtl  the  wAo/p  of"  t/K-ir  duty.  , 


rffeAugt* 


Buonaparte. crowned  with  laurel,  ami  the 
"  Napolko.v    KurKBEl'U." 

ihen  very  recently  una 
him.      The   design   on    live   reverse  la 
'.  happily  for  England, 
iclK-iil. — A  powerful  i 
stilling  in  his  arm*  a  monster— half 
human,   half  fith.     The  inscription    is. 
ttm  r.n  ANOLKrr.RKB.      It  was 
not  impossible   but    ili.it    tbl*   all 
might  have  true:   but  on  tho 

exergue  is  the  following  deliberate  lie : — 
"Frapp**  x  Loxoaxt  a*  1894"  ! 

Stereotype  Plain  o/  Iron. 

llu.  Zikglkr,  a  printer  of  Blankcnhiiri;, 
in  Brunswick,  hat  printed  a  Bible  from 
iron  stereotype-plates.  The  advantage* 
of  using  this  material  for  such  a  purpose 
are  not  stated. 

Improvement*  in  8t*tun-Carnaget  on 
Common  Road*. 

We  noticed  in  tho  preceding  volume  of 
this  Magaaine   twi  ftf    M. 

Galy-Caxalat,  which  wore  design.  !  i-t- 
the' in  of  Steam-Carriage*. 

We  have  since  leamt,  by  a  ournnn: 
tion  from   the   inventor,   that  they  ore 
part  onlv  of  a  series  which  baa  for  its 

'he  accomplishment  of  0  pi 
in  which  so  many  have  failed,  and  N 
BUM  Ii  capital  has  been  unproduclivi-ly 
expended— the  construction  of  a  safe 
Rteam-Carriagc,  for  tho  conveyance  of 
passengers  at  a  desirable  velocity  on 
II  roads,  which  shall  lie  perfectly 
safe  from  accidents  li>  .  &e. 

After  a  long  and  curolul  examination 
•  ■I  llic  subject,  and  many  experiment*, 
on  a  full  scale,  M.  Galy-C'ai.ilat  doi 
that  the  following  amelioration*  w« 
desirable  in  the  moil,  improved  carriage* 
yet  known,  and  most  of  them  necessary ; 
thus  ho  conceives  ho  ha*  perfectly  ac- 
occomplishcd  in  his  Steam-Carriage, 

t.  An  arrangement  by  which  the  lia- 
bility of  the  axle-troo-crnnk  to  break  is 
bed. 

'.'.  A   mode  of  suspension  of  the  SD- 
Sto,,  winch   prevent!  it*  action 
from  being  disturbed  by  joltagt  *. 

3.  An  apparatus  for  guiding  the  car- 
riage, by  means  of  the  steum  itself! 
with  great  facility. 

i.  An  hydruulic  break  for  diminishing 
the  velocity,  and,  when  desirable,  en 

•  Examined  and  approved  ty  \Vv>  \tvs\a- 
tule  of   France,  and  jewatiVmV  wv\\  Vttcvx 
gold  medal,  in  WA'A. 


lopping  a  steam -carriage,  upon  a 
declivity. 

S.  A  stcun.  or,  of  simple  eon- 

xlructiim  and  liltlc  weight:  Willi  a  Are- 
BlUC  hi  ■■■■  In-  li  BOa]  may  be  used  us  a  fuel 
M  ll  1  i.-lll  giving  "lit  KlllClko. 

i..  Aii  apparatus  of  gnat  simplicity 
ami  of  easy  application,  by  which  OS- 
plosions  of  bto»m-gonerutor»  and  boilers 
may  bo,  at  all  times,  prevented'. 

7.   An  apparatus,  also  of  great  sim- 

Elicity.  and  incapable  of  derangement, 
y    hIim-Ii    the    water-surface    in    stoum- 

gonorutors  and  boilers  is  constantly 
maintained  during  the  working  of  the 
engine  at  the  same  level  t. 

li  aill  lir  evident  to  all  who  under- 
stand (he  subject  thut,  supposing  M. 
(July-C'uzalat  has  succeeded  to  the  ex- 
t'-'iit  which  lie  describes,  ho  has  removed 
niiih  u  ll  the  more  important  impedi- 
ments which  h.ive  up  to  this  moment 
obstructed  the  progress  of  this  vuluable 

application  of  steam-power 

To  prevent  Ink  becoming  Mouldy 

Aui»  to  each  pint-bolllo  of  common 
wniiiig-ink  five  drops  of  kr,osoti .-  ii 
glvtl  the  ink  a  Might  odour  of  smoked 
moat,  which  is  by  no  means  disagreeable, 
and  effectively  obviates  its  tendency  to 
become  musty.  The  same  preventive 
applies  with  equal  efficaoj  io  Stephens's 
blue  writing-fluid. 

Kreosote  is  a  liquid  extruded,  by  a 
circuitous  process,  from  wood-tar,  and 
may  be  purchnsed  at  the  chemists"  shops. 

Patent-Law  Improvement. 

The  improvement  of  the  I'otent-Law 
ie  now  before  the  British  legislature, 
and  that  of  the  United  States.  We 
have  carefully  prepared  abstracts  of  the 
several  Bills,  and  we  lay  them  before 
our  readers  for  comparison.  It  will  be 
nn  act  of  self-morlillcation  for  them  as 
it  has  been  for  us.  They  will  find,  that 
though   the   American  lull  is  far  from 

Sn  led,  and  is  distlgured  by  some  paltry 
i:  i lie  lion.-.,  yet  that  it  has  the  merit 
of  attempting  to  embrace  the  whole 
subject, making  a  "clear stage  and  alien- 
ing no  favour"  to  any  old  and  barbarous 
and   unjust    and   injurious   forms,   and 

•  Examined,  tested,  and  approved  by 

LnSocith  irEneoMriif/riiifiit  of  l/nris,  nml 

rewarded  with  their  large  gold  medal,  in 

J  >. ■, . -i ■  1 1 ■■  r  Kl.'l.'i.  Described  in  p.  SUA  of 
tile  preceding  volutin- o\  l     UUO. 

t  Dmcrtfodp.  SOJi  ■■abovei 


promulgating  a  rational  an  I 
system  .  «hi<  h  < 

of   the   absurd   permission  nor  cosily 
assistance  of  chief-justices,  chief 
attornics  and  solicitors-general,  advising 
Sic.  &c~     Means 

of  informal —of  advice, — of  assist- 

uncc,— of    wholesome   chock,   are    pro- 
vided for  those  who  are  in  that  pleasing 
but  dangerous  delirium,  which  leads  a 
man  to  the  vestibule  of  the  patent-office, 
and  to  the  sanctum  of  a  patent-agent. 
The  government  and  lawyers  and 
will  net  be  permitted  to  seise  upon  da 
poor  man,  who,  cursed  with  in 
genius,  makes  a  step  in  advana 
march  of  improvement,  and   asl 

Erotectiuu  from  the  pirates  who 
im.  The  United  Slates  government, 
by  this  Bill,  is  compelled  to  be  ever  ready 
to  aid,  and  the  lawyers  inii-t  stand alooC 
(it  least  until  the  patent  is  obtained, 
or  refused  for  reasons  givon. 

The  British  Patents-Law  A 
ment  Bill,  with  all  the  good  intentions 
of  its  promoters,  and  much  is  due  to 
them  for  their  benevolent  desig 
vexatious  imperfection  compared 
the  American,  The  one  is  a  noble 
statue,  sound,  detached,  complete,  some- 
what deficient  in  symmetry  and  polish. 
The  other,  is  a  mutilated  and  discoloured 
trunk,  sticking  in  the  niche  of  an  old 
building,  en  which  some  modern  artiil 
has  been  endeavouriug,  with  great 
difficulty  and  little  success,  to  attach  litre 
and  there  a  new  limb,  and  in  other 
parti  to  scratch  off  a  little  of  the  did 
with  which  time,  and  neglect,  and  miv 
chievous  hands  have  incrusted  it. 

Since  our  last  the  British   Bill  has 
been   twice   in    the  "dropped  ordors" 
of  the  House  of  Commons,  and  has  uol 
yet  (2Cth    July)    been   road   u    I 
time.     This  now  stands  lor  the  27th. 

Mr.  Mackinnon,  apparently  untired  bj 
these  repealed  delays,  has  stated  in  the 
House  that  he  hopes  still  to  get  llie  Bill 
into  law  in  this  session.  Wo  wi-li  lev 
exertions  may  be  successful,  for  though 
wo  feel  that  the  object  attempted  ll 
hardly  deserving  of  such  effort*,  still  if 
attained,  it  may  so  clear  the  gfOODd 
that  something  better  nuij  be 
attained. 

British   Letters-Patent  Amendment 
BiU—Abttraet. 


6  Will.  W— WAV  to  amend  the 
r  elating  to  Letter*-?  ■**.«*».  feet  \  ON 


he   law 
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the    better  Encouragement  of 

Art*  ami  Manufacture*. —  l'ic  pared 

1  It'"  i  Mr.  MacKinnon  and 

r.  Hardy. — Ordered  by  inn  House  of 
■m minis  to  be  print.-*!.  Juno  20,  IHlfi. 

1.  I  "it -t  Preamble.—"  Whereas  it  is 
pedlenl  t"  alter  ami  amend  the  law 

ilaling  to  letters-potent  Tor  inventions, 
well  ax  by  rendering  more  easy  and 
*  expensive  the  manner  of  securing 

lionrtlt  ..i  tboir  ii 
ns,  n*  by  affording  additional  facilities 

e:ie»»  for  the  protection  of  their 
t-." — Act*  entirely  repealed  ii 
III.  e.  3S:~ 89  Geo.  III.  c.  l'J  ;— 
S4  Geo.  IV.  c.  33 ;— Act  partly  re-pcsilod. 
I1L  IV.  e.  *3 ; — so  far  a*  re- 
late* to  tho  notice  of  objectioni  to  be 
(liven  by-defondiiit  to  ffl  plead- 

-inont. 
i 

be  affected*. 

2.  Separate-  letters- patent  Rr  Bng- 
land,  Scotland,  and  Ireland  no  longer 
necessary.  Letters-patent  obtained  in 
one  kingdom  may  be  obtained  for  tho 
other  tna,    on    enfolUog    I    ipei  II 

mtli).,  ;i ii.l  paying 

patent  to  be  procured  in  manner  in  uso 
in  England. 

3.  Total  amount  of  stamps  on  letterj- 
patent  to  bo  ?l*. 

■I.   Warrant  of  a  chief-justice,  or  the 
baron,  directing  tin- attorney  and 
■  ; 'ii ri-  :i  Lull 
luted  for  tin-  King*!  signature. 

ohiefjustioe,  or  the  chief-baron, 
lo  be  applied  to,  to  atlix  his  signature  to 

I   ill. 

Mgnature  to  bo  a*  valid  a* 

the  King's.    Not  to  be  held  u net 

aary  to  obtain  the  nival  signature  when 
the  mom  can  be  readily  obtained. 

'.  The  grant  of  letters-patent  is  to 
bear  date  from  the  day  of  presenting 
■it.  Specification  to  be  enrollcil 
;i  nine  calendar  months  from  pre- 
sentation of  petition.  The  term  for  the 
sole  using.  Sec,  of  the  intention  to  bear 
date  from  the  day  of  sealing. 

Shops,  &«.--.,  of  persons  suspected 
of  infringement,  may  be  searched  under 
a  judge*  n 

9.  Under-sheriff  may  be  directed  to 
attend  search. 

"  Thoiuli  repealed  In  thb  Section,  it  bl 

.     Hill. 
+  Tlte  for  mi 

i"r  tin-  (/nit?  king- 
tan*  CM 


10.  Expenses  of  seareb  to  bo  de- 
frayed by  party  applying.    In  ease  of 

igaintt  tin-    kuspeeted    party, 
judge  may  direct  him  to  pay  tlvera. 

11.  On  favourable  report  of  I'm  v 
II,  the  King  tnii'  Imita- 
tion of  letters-patent  for  a  term,  not  ex- 
ceeding fourteen  yean  from  cX| 
of  first  term.  Application  for  aueh  pro 
longation  lo  bo  made  with  effect  before 
the  expiration  of  tho  first  term. 

19.  In  ease  of  action,  notice  of  objec- 
tions  to   bo    given    bj  nt    and 
plaintiff  as  the  case  maybe,  and  none 
other  allowed  to  be  made  at  trial.  Judge. 
i'.i.'  I;  r  Others  to  be  off 

leoood  Preamble. — "Thai  ll  >• 
expedient  for  the  gr< 
merit  of  the  useful  art*  un 
tun-,  in  these  realms,  to  afford  some 
further  protection  and  assistance  to  the 
inventors  of  new   and  useful   impTOVa- 

.  by  Vesting  the  property  I 
in  the  inventors  or  proprietors  thereof 
for  a  limited  time."      Inventions,   by 
which,  in   the  opinion  of  tho  inventor 
or  proprietor,  "  some  new  and  ben 
operation  or  result  shall  be  obtained  in 
any  art,  science,  manufietii 
whatsoever"  secured  to  the  inventor  n 
proprietor  for  a  year  from  the  timo  of 
registering.      Inventor    or     pro| 
must  deposit   specimen  or  model  of  m 
Million,  with  his  name  aud  address,  and 
pay  a  sum  of  money. 

Ii.  Three  commissioner*  may  be  ap- 
pointed hv  the  King  to  carry  Act  ln(0 
effect,  and  removed  by  him  on  sufficient 
reason. 

1  j.  Commissioners  shall  provldo  place 
for  reception  of  specimens.  &e..  to  be 
deposited,  and  preserve  and  expose. 
them  to  public  inspection  for  a  year 
from  dan-  of  deposit.  Ten  jwunds  to 
■"I  on  deposit  of  specimen,  &c. 
Commissioners  to  grunt  certificates  of 
deposit  on  payment  "I  one  slnlliuy 

1G.  Persons  using,  vending,  Unitft- 
iiiij:.  fito.,  the  subject-matter  of  a 
licence,  or  counterfeiting  u  certified  per- 
son's mark  on  the  same,  shall  be  liable 
to  ■  iH-nalty  of  50f.  Things  which  have 
been  licensed,  may  be  stumped  "  li- 
censed," &c.,  by  any  person  after  the 
term  of  the  license  bus  expired.  Holder 
of  license  not  to  be  exempted  by  it  from 
any  liabilities  in  consequence  of  MH  in- 
fringement of  letters-patent  B 
matter  of  license  cmvuoV-.vWxw.  . 
patented,  nor  licensed  ,i  wn'.A  vc.v. 

I?.  ComrnMooen  \o  vg^kj  vawivs* 
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mebed  andm  Ad  i"  tin  psymefll  oJ 

expenses  of  preserving  nnil  exhibiting 
UMi   Sec,  and   account    lor   sur- 

Unitrd    S/alex    Lrttrry  PttttHi    Hilt.— 

Abstract. 

Bill  to  promote  tin-  Progress  of  the 

111  Arts,  and  to  repeal  all  Acts,  and 

Of  AcK  heretofore  made  for  that 

•-. —  Drawn  by  a  Seled  Commit- 

tee  of  Congress,  appointed  to  take   into 

consideration  the  stale  end  condition  of 

the  Patent-Oilier,  and  the.  Laws  relating 

to  the    Issue   of    Patents    for   new    and 

useful  Invention »  and  Discoveries. 

).  New  ratelit-Offioetobeeslahlished. 
ainl  attached  t.i  the  Department  of 
State:  elnef  officer  to  be  called  The 
Commissioner  of  I'atOllU.  Com  mi-- 
■ionoi  to  .-n|M-iiiiteii.l  the  issue  !  all 
patents,  and  have  charge  of  records, 
models,  &c.  belonging  to  Patent-Office; 
— t'i  have  the  same  salary  as  Commit- 
sioner  of  Indian  Department, 

'2.  To  be  a  Chief  Clerk,  with  salary 
of  £380 ;  two  other  Clerks,  £280  each  ; 
Examiner.  £.1-10;  Draughtsman,  £170 J 
Mechanist,  £286  J  and  Messenger,  £l  I '2. 

3.  All  officers  to  make  oath  to  MeCttte 
thru-  duties  faithfully.  Commissionei 
and  Chief  Clerk  to  give  bonds  and 
securities  for  £  each  to  Treasurer  of 
United  Slates; — to  give  account  to  him, 
<piai -terly,  of  all  monies  received. 

4.  Commissioner  to  provide  a  seal. 
All  records,  papers,  &c.  which  have  the 
signature  of  the  Commissioner,  and  the 
said  seal,  shall  be  evidence.  Copies  of 
written  documents  may  be  had  on  pay- 
ing (about)  j<I.  for  every  100  words,  and 
copies  of  drawings  on  payment  of  rea- 
sonable expenses. 

3.  Patents  to  be  issued  in  the  name 
of  The  United  States,  under  seal  of 
Patent-Office,  signed  by  Secretary  of 
State,  and  countersigned  by  Commis- 
sioner of  Patents,  to  be  recorded,  with 
the  specimens,  in  said  office,  &c. 
Patent  to  contain  short  description  of 
invention,  and  a  grant  to  the  inventor 
and  his  heirs,  of  the  sole  use,  &c.  for  a 
term  not  exceeding  fourteen  years,  with 
a  reference  to  specification  lor  parti- 
culars. 

6.  Inventor  to  apply  to  Commissioner. 
who  may  giant,  patent.  Inventor  first 
t<>  deliver  a  written  description,  drawings, 
specimens,  models,  &c.  (as  the  case  may 
"  e.)  so  that  a  pei^m  skilled  in  the  art. 
■  science  to  which  it  appertains,  or  with 
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which  it  is  most  nearly  connect!" ' 

be  able  to  make  like  same.     Claim  to 

rly   specified.      Doci 
to  bo  signed   by  inventor  und   two  wit- 
nesses, and  filed  in  Patent-Office.     In- 
ventor to  make  oath,  that  he  believes 
I self  t.i  be  the  original  inventor. 

7.  Commissioner  «o  cause  invention 
to  be  examined,  a  itted  it  i»  new 
ami  neefuli  ought 

Commissioner  be  dissatisfied,  or  if  ho 

think  the  description,  See.  msufli 

to  give  Inventor  notice  .it'  same,  aria 

.ill.  hi  fur  his  guidance.    Ir- 
on withdrawing  his  application,  may  re- 
ceive  back  one  part  of  duty   paid:  on 
persisting  in  he.  claim,  must.  maU 
oath.    If  Commissioner  be  still    I 
lied,  he  may  have  three  on 

i  by  Secretary  of  State,  selected 
i  knowledge  and  skill  in  the  par- 
ticular subject.  Examiners  to  be  fur- 
nished with  decision  and  reasons  i>f  tbo 
(  eininissioner  in  writing.  Examiners 
to  give  notice  to  inventor  and  Commit- 
Bioni  r  of  tune  and  place  of  m< 
thai  the  latter  may  give  evidence.  Ex- 
aminers may,  after  inquiry  and  deli- 
beration, revise  the  decision  of  Com- 
missioner, either  in  whole  or  part,  and 
ia>mmissiouer  shall  be  roveraed  bj 
decision  of  examiners  in  the  further 
proooedinga.  Inventor  must  deposit 
with  Commissioner,  before  the  exami- 
ners arc  appointed,  the  sum  or  £  , 
which  shall  be  a  full  compensation  for 
their  services. 

8.  Application  for  a  patent  which 
would  interfere  with  other  applications 
or  patents,  to  be  notified  by  Commis- 
sioner to  other  applicants  and  patentees. 
Commissioner  may  decide  upon  the 
priority  or  right.     Case  of  disss 

tion  of  parties  to  be  dealt  with  as  in 
Section  7. 

9.  Before  consideration  by  Commis- 
sioner of  application,  inventor  must  pay, 
if  he  be  citizen  of  the  United  N 

in    it'  alien  and   resident,  in  the  I 
States    for   a    year   preceding,    having 
made  oath  of  his   intention  to  become 
citixen,  Co ;   if  subject  of  the  k 
Great  Britain,  £  1 12*;  all  others,  £l 
Monies  received  under  act  to  constitute 

*  On  the  principle  that  an  American 
citizen  must  pay  about  the  same  sum  for  a 
patent  in  England;  but  it  should  hn> 
remembered,  that  an  American  pays  no 
more  hen:  than  a  native,  and  this  would  b 
the  lllicr.il  mill  just  rule  For  the  United 
State*  tagutWlore. 


fund  for  lh«  saUries,  &o.  of  tl 

.  to  bo  called  the  Potent-Fund, 
i  loirs  of  on  inventor  wlmmii)  die 
before   u  patent,  can  be  obtained, 
■tppl;  '"i  i --jH'iit  .mi  ibeb  nuking 

proper  oath. 

1 1 .  Patent,  ur  any  part,  may  be  as- 
..-.)  by  in -irui-ii  lit  in  nil 

*ig'  led    in    Pal 

Office  within  throe  month*.    Assignee 
to  pay  £         fur  the  record. 

12.  Caveat  tbr  time  to  mature  Inven- 
i    may   be  granted.     In   application 

for  patent,  invention  (u  be  specified. 
Such  specification  ol  I  itioa  to 

be  preserved  secret  in  Patent -Office. 
Caveat  to  Ik-  ii  it  a  year;  during 

such  lime  'ill  applications  for  patents 
vrhu-h  ti  re,   to  1)'    DOtifii 

Con  t  i  holder  of  caveat.  Casoe 

nterfering  ions  to  bo  dealt 

with  a*  interfering  patents,  Sect.  8. 
Decision  of  examim  r-  ao)  !o  preclude 
the  right  tasting   tlie  priuritr  of 

invi  I  lias  mg  jurisdiction. 

is.  Patent  which  may  be  invalid 
through  it  description,  or  im- 

proper claim,  without  fraudulent  inten 
tion.  may  be  nut:  to  Commis- 

sioner, who.  on  the  payment  of  £:t  \l)t. 
nu>  Issue  ;i  new  Patent  forth*  residue 
by  Patentee  of  term.    Such  re-issoed 
Patent  to  be  valid. 
Original  patentee  may,  on  payment 
£3  10*.  add  description  of  an]  DM 
improvement  of  the  original  invention, 
subsequently  made.    Commissioner  to 
certify  time  of  addition  on  such  added 
description.    Such  addition  to  be  then 
original. 
It.  Court,  on  a  verdict  for  plaintiff 
or  infringement]  may  grant 
costs  not  exceeding   three  times  the 
amount  of  damages  given. 

13.  Defendant  may  plead  the  general 
issue,  tad  gjw  <]»-  e\et  to  evidence, 
so/i  ial  mattoi  of  which  notice 
may  have  been  given  to  the  pluinnll 
thir  ■■■.inch  may  tend 
Id  prove  that  the  specification  is  fraudu- 
lently insufficient  or  redundant,  or  that 
the  Pah.-;                not  the  original  invon- 

,  ur  that  Ill     thing  patented  hud  been 

ribod  in  somo  public  work 
anterior  to  discovery  by  Patentee;   or 
that  it  had  been  publicly  used  and  sold 
«ith  consent  of  Patentee  before  his  ap- 
pMcation,  or  that  Patentee  hod  unjustly  | 
obtained  u  Patent  fur  thai  which  had  I 
been  invented  by  another;  or  that  the  / 
PaUattv.  if  an  alien  at  the  time  the  \ 


Patent   issued,   had   neglected    l 
spare  •  •! 

■■    the  Potent,  to  put  it  in  opera n 

the    United   Stale*,  or  to   put   Lb 

on  sale  to  the  ciuxei     thereof, 

on  reasonable  terms ;  or  tbst  if  for  any 

■liteen  months  the  Belt]  m- 

.  nut  have  been  put  in  CM 

i!     lur    lli.- 

defendant  in   all   the 

shall    carry    costs.       Plaintiff     i 

'  -  if  defendant  has  used  any 
part  of  i  iastl)  claimed  a- 

!•.■  n  ii  the  pUmtlff  may  have  claimed 
saled, 
is.  In  ease  of  interfering  r 
■I  Examiner*  to  grant  P 
in  their  opinion,  to  interfere,  the 
.  sted  may  bsvo  remedy  by 
Bill   in    Equity.     Court  may  adjudge 
Patents  wot,  (a  irhoii  <>r  part,  am 
cide  that  applicant  is  entitled  to  Patent. 
Commissioner,  on  such  adjodlcs 
may  issue  Patent.     Nosuebjudgi 
to  affect  the   rights  of  sny   but  p 
and  those  deriving  title  from  then  sub- 
soquen  nut 

i".  Certain  Courts  may  |rant  it 

lions.    Appeal  from  ull  may  be  made  to 
The    Supreme    Court    of   iho    United 

States. 

16.  Library  of  Scientific  Work-. 
lVtiudiiiii   Pubhi-iiiiontj  Foreign    end 

in.   to  be   ptircluiseil  I. n    Patent 
Office.     The  sum  of  £         to  he  appro- 
priated unuallj  fur  tins  purpose  out  of 
h  ■iit-Kuud. 

19.  Commissioner  to  cause  models, 
specimens,  &c.,  patented  and  USMr 
tented,  to  be  arranged  and  displayed  in 
pniper  rooms.  Surh  rooms  to  be  open 
to  public  inspection  during  Mutable 
hour). 

20.  All  previous  Acts  regaled.  Le- 
gal proceedings  in  progress  to  proceed 
as  though  this  Aot  had  not  passeil,  <\ 
cept  the  application  of  the  provisions  of 
the  Fourteen tii  and  Fifteenth  Motion, 
as  far  as  they  may  be  applicable. 

Total  Amount,  and   Annua/     I: ,  MM, 
•if  Patent!,  in  the  United  States. 

Thk  first  Act  of  Congress  ou  the  sub- 
ject of  patents  was  passed  in  1 790.  The 
average  number  issued  annually  from 
1790  to  1800  was  but  20;  from  1000 
to  1810,  "tho  average  number  was  91  ; 
from  IS  10  to  1S°.0,  it  was  9.W,  ovA, 
lot  the  last  ten  years, '  t\ve  aseran/* 
number  has  been  535.    Tluraxa,  Voo \a»X 


MISCEU.A.NEOl'S 

year,  ibere  were  issued  776 ;  and  there 
nave  been  granted  in  the  first  quarter 
of  tin  present  year  271.  being  mare  in 
time  month*  than  were  issued  in  the 
■bote  of  tho  first  period  of  ten  years. 
In  tin-  twenty-two  years  preceding  tho 
war  of  is  12,  the  overage  annual  number 
was  73.  Tho  first  quarter  of  the  prc- 
■™i  fnx  Indicate*  an  aggregate  for  the 
year  of  1006  ;  the  amount  of  the  duties 
■in  which  will  1m-  upward*  of  32.000 
dollar*  (£7200).  Tho  whole  Dumber 
isxued  ht  the  Patem-OUice.  under  the 

lawn  of  The  United  States,  up  to  tho 
31st  of  March  but,  is  9731.  This  is 
more  than  double  the  number  which 
have  been  issued  cither  m  England  or 
Kin  i  ico  duri  tig  the  same  period. — Report 
of  Select  Committee  uf  Congrcu. 
United  States,  18  J6. 

High  Electrical  Stale  of  the  Atmo- 
sphere. 

"  Onb  of  the  most  remarkable  meteo- 
rological phenomena  in  this  country 
(New  Harmony,  Indiana,  United  States, 
latitude  38°  1 1'  K-,  longitude  87°  55'  w.) 
is  the  surprising  electrical  stale  of  the 
atmosphere  and  all  non-condu.'  i:n„' 
bodes,  during  the  Autumn  and  first 
Winter  mouth-.,  when  the  wind  blows 
from  tho  novth-west.  I  have  observed, 
at  such  limes,  the  hairs  of  the  horses' 
tails  so  charged,  that  whole  bunches 
would  adhere  with  considerable  force  to 

the  bone*   flank*;  or  at  other  ti i, 

the  EndividusJ  h.-nri,  repelled  by  their 
neighbours,  would  stand  several  inches 
apart.  Distinct  shocks  may  then  be 
obtained  in  the  linger*  by  rubbing  tho 
ii.M  ■',-.  oft  cot  with  one  hand,  and  holding 
lint  of  its  tail  firmly  with  the  Other. 
One  day  last  Winter  (1834-6),  I  ob- 
lerved  asilk  apron  attracted  by  the  table 
go  strongly,  and  at  such  a  distance  from 
it,  as  to  enable  the  wearer  to  keep  it 
suspended  in  the  sir  at  a  full  right 
angle.  When  silk,  or  flannel,  is  re- 
moved mpidly  from  the  body  iu  the 
dark,  it  will  exhibit  for  the  moment, 
one  luminous  electric  sheet,  aud  a  dis- 
tinct crackling  noise  may  be  beard. 
Besides  these  fuels,  many  very  inter*  -' 
(nc  phenomena  nay  be  observed." — 
D.  D.  Owen,  Meteorological  Notices 
on  Indiana,  dated  New  Harmony,  28lb 
May.  1835. 

Ill  corroboration  of  the  above,  we  can 

tlaic  from  personal  remark,  that,  at 

lite  same  place,  during  20f  successive. 


days  in  the  Autumn  of  l«2e,  t 
0*  remote,  was  heard  ante 
so  that  it  might  bo  asserted,  without 
exaggeration,  that  one  peal  of  thunder 
lasted  Hum  for  nearly  400  hours  ! 

Railroad  Act*,  prtmd  Hemon, 

(July  2.3rd,  hid.) 

Tut  following  additional  Railroad  Bill* 
received  the  royoJ  tueenl  on  ihe  trail 
July: 

is.   Shi-dleld  and  Rockingham. 
IS.  Hoylo. 

20.  Manchester  and  Leeds. 

21.  North  of  England. 

22.  London  mid  Cambridge. 

23.  Eastern  Coantiei    (London   and 
Norwich.) 

24.  Dundee  and  Newtyle. 

25.  North  Midland. 

26.  London  Grand  Junction. 

27.  Thames  Haven. 

28.  London  and  Croydon. 
20.   Preston  and  Longrtdgo. 

Rail-road  from  Cairo  to  Suez. 

Thb  works  of  tho  railroad  from  Cairo 
to  Suez  ore  now  in  active  operation, 
under  tho  personal  superii 
the    engineer    who    designed    il 
Galloway,  (created  a  Bey*  by  the  Pasha 
Mehemet  Ali,  ami  therefore  km 
Egypt  as  Galloway-Bey).     The  railsnre 
sent  out    from   England.     The  total 
length    of    the     railroad    is     80    *ad 
.Miulis   English    miles.      It  is  by  do 
means  level.      The   summit.  2*   mile* 
from  Suej:,  has  an  elevation  of  952  l'«et 
above  the  terminus  at  tlmt  place. 

Patent-Law  Qrienme*.     No.  V. 

Thk  penaltie  i  inflicted  on  the  in 
genius   of  Britain  during   the    p 
year,  up  to  the  20th  nil.,  to  the  it 
government  st.nn| 
amount  to  more  than  £;6,i" 

N.B.  Tin-   Bum    has   hew 
ready  money,  on  taking  the  first  steps, 
and  (ii  many  of  the  inventors  ore  poor 
men    (operative*,)    and   a    % 
others  of  then,  persona  to  whom  ,(  would 
be    very   inconvenient  to   pay    in 
£100  down,   they  have  been 'obliged  to 
go  into  debt,  or  mortgage  or  dispose  of 
i he n    inventions,    either   wholly   or  in 
part,  &A 

•  The  tVvV  ot  *  ftvV'  cnrwwjyu.fe  UWK 
to  that  Ot  «  C«Aoo»V  »\t\v  v». 


NEW    PATE  NT  ft    in:«j. 


nrousa. 


H   II—  Th»  ars*  D.u  U  Ihst  on  «M>h  11  »m««U<I  u>dj|iat>u4;  lh»  imil, 

ii  niiirt  us  Uinnd  and  •wotteL Tto  .WmUitu  *., 

..  .  W- a  <unn>anlcallt.a  tr.ui  a  (urslfxr  imI.Iih|  sltusi!  " 


JINK  <Y,>llfc/. 

164,  -I""-.   Botoam,  PwatoOa,  fane, 

r;  for  iinprmviiii-iil*  in  lilock 

prim  •  i  ■■  ■ .  27. 

Total,  Jiim...33. 

JUL.V. 

186.    I1k\  ''tnii.'llcatCT, 

i*no  .  '  .  iiirn.     I  humIc  of  print- 

ine  cvrtiun  coloare  on  calico,  ami  other  fa- 
line*     July  It— Jan.  X 

168.  William  Waixwbjuht  Vorn, 
China  uid  Earthenware  manufacturer, 
William  Machins,  Chinn  mill  Earthcii- 
toi;  manufacturer,  and  William  1 1  ■ 
all  of  flurslctn,  .SVa/f..  Muii  1  ,  r:  :..r.inini- 
provc.l  method  or  proeraa,  win 
sioim,  or  patterns,  in  one  or  nun  eownn. 

i  illic  prep:.i.  ; ■  r. .. I ».<-.  . I  iiinl 

traiudi-rrul    to  surfaces  of   metal,    wood, 

faff*,      pUpilT-llllli-ll  ■■,      liniir,      hllltr, 

.  other  aniubla  nibatancM  pns- 

tbi  rwiavnot  being  iwd  or  Imonn 

thi  11  ••  ii r. 1,  porotlmia,  china,  ^laas,  or 

ether  similar  subKtnncf-s.    Jul)' 2. — Jan.  2. 

167.   Saiiitix   Mum-rn.    fluli.   Matte* 

Mnriurr ;  for  improvement*  in  anchors  aiul 

I  .imtus  for  liitliinK  audi  Improved  nn- 

.  jliipriiM  111.  11  >•  (:■]•! •  .1 

to  aawhors  mm  ii  il)  -'. — Jon.  'J, 

South 
ii-,  /jwfa.,  Ai;i  at  1  for  hapten  mi  nta 
in  On1  mannfacttut  of  pfata-gUia,   July  2. 
— J.-. 

ISO.  .1  1  [ampetcod- 

ni.,  .V  a>  ■  r  ;  (01  in 

1  M  it:    hi  mi nvturing  inn  and  iteeL 

Jtrfy  3.— Jan.  2.     Par.  Cumm. 

17*.  WiLLIAMSovTIIWOODStoOKBO.  Blf- 

oinghnni.  Wart*.,  Machinist . 
nmit«  in  macliinery  applicable  to  the  iim- 
lini;  ..f  nails  and  other  purposes.     July  7. 
— .1 

171.  Marrmrr  Hsatb,  Pumlval' 

fond,,  Ban,,  j    fur  new   'hniiieal   ul.i. 

iistini'i  for  obtaining  power  and 
applicable   I  \  ■  tling  of   veaerla, 

raising  war  laobinery  of  various 

itions.    Inly  J. — Jim.  7.  For.  t'omm. 
174.  Bum*  LUvoonCntj.raa, Ctty-rd., 
vly   of    Boston,     t/nUta 
Stab'.  :  for  Imprnvcouenu 

Jul}   13  — Jan.  IX 
tianceij  -Inn.-.  II  ,1 
I/Mir.,  AfvdiMiie.il  DnUituuui ;  for 


improteiiMit"  in    niacin- 

stare*  for  t«rrvls  enalui.  anil  utile*   pUI 

pone*.      July  13. — Jan.  IX     For.  Cemm. 

1*1.  I/ui-  M.i . 
Paris,)  Hnymarket,   MMe>., 
improYcmcuu  in  carviaer*  and  harnea*. 
11      i:t.— Jan.  13.     For.  C—m. 

176.  Ouvaa  Bms,  Woodchcater,  Glove., 
1,  and  Wiu.i.m  Lawn,  Stroud,  in 

the  aaid  comity,  Clothier  1  for  improve- 
mints  in  machinery  applicable  to  tha 
dnaalnie  of  woollen  and  other  cloth*  requi- 
ring such  proccaa.     July  13. — Jan.  13. 

I7C  J. his  Km.  Bon,  Brook-at,,  Nc».nl., 
MUdr..  •  notrj    for  an  im] 

Sini|nllir   applicable  to  «u«m-na»i 
l..l>    Kl.— Jan.  13. 

177.  WtUMM    Ban,  Chatham,  near 

iprOTn- 
prodocing  rotary 
motion.   July  13. — Jan.  1 8, 

17*.  8aml-«x    Baowv,    DoaaaUn 
Cary^t.,  MuUU.,  En^mtr;  for  topi 
menu  for  generating  gaa,  wbir'n  IllluiUflh 
menta  are  also  applicable  to  other  useful 
purpoaca.     July  14. — Jan.  14. 

i;:i.  CuiUM  PitiLLifs.  (.'hippiiti;.  Off., 
D  ;     li.r     hnprOTI  inrlili.    in   St, 
nir  bii  r  Ami  ..tli.  r  lii|iiuni  fr»iro  cnaks  or 
Ti«Hil«.     July  14. — .Ian.  I  I 

IBO.  Joax  Kin.  •»>*, Brook^it,,  Nvw-rd., 
Miilill.,  Ci\il-.  n.'iin  .  r  ;    |..r  ii.i|imvol  ma- 
rliinirv  I"   be   used  in  the  manufacturing 
July  20.— Jon.  20. 

181.  CttAXL»iWHa>TvroKa,ConduU-*t,, 
Mida>.,Muiiical.inntrumcntMaiiul'ie 
(ad  JOBM  Oli«7»,  Sobo-oq.,  Middj. 
Kienl-iuatrummt  Manufacturer;   f.n 
methods  of  forming  musical  InatTun 

iniuousiiiiunil:  .1  Ifrnm 

»trinn»,ivire»,oriipriii|{».  Jul)  -»;. — ( mi.  _•»;. 

llli.  Cu.kui-  l'.i,.,M.r,I'imllco,,t/. 
(ii-nl.  ;    fur  :ui  1 1 1 1 ] ■  i  ■ "  ■  •  ■  I  method  "I   • 

n.i  cooling  fluid*.  Jul)  SI 

Bn  " '  ■  Koniy-fft,,  Cam> 

mi-reinl-nl.,  Miililr.,  t'ln  mM  |  lor  itn- 
pruv.  im  tit '.iii  tba  in.-iiiiiuirliir.  ii|'|.niB«inn- 
lilui-,  prueuioto  of  potoitli,  and  plMtfll'lir 
paria.    July  26. — Jan.  20. 

1«4.  Jki'in  Ham.,  Now  Rnill'i.iil.  NdU., 
Lncc-mnnufacturer  :  for  impruvenieuU  in 
certain  machinery  for  fin  bevpe- 

t'dtpni  ni'  .!t>-    in  -.  or  getting  op  on  finishing 

nf  hirni-  piri'i-i.  of   Ihci. --iii-i.    BE .  li.ibbi- 

pr  tui:t-not,  and  v.arp-vwt,  un<\  \o.Ua\vjj.. 

JulyUli.— .1.  ,     », 
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Ill 
ON  Tin.    m  |  i  \tiii:\i  vncs. 

thai   attention  lias  |   re  •  •!!•  A  <■•  I 

i  -y  of  long  standing,  by  the  appearance  of  Mr.  WhewcU's  |>aiii|>lilrt 
Oh  the  Study  of  Mathtmttic*,  which  i  krticle  in  the  Edinburgh 

mIi  a  bitterness  seldom  excited  hut  by  personal  rax  M 
riient.  Iiut  with  that  critical  acumen  ami  j -r. .I'n  11  ml  learning  which  has  so 
willy  rendered  thai  journal  a  leading  <>mr  in  literature.  'l'\w  pro- 
.1  object  nl"  I'n  writer  is  to  show,  that  mathematics,  wlien  made  n 
principal  study,  instead  of  being  calculated  la  develop  and  muiuii 
intellectual  faculties,  hare  a  directly  contrary  tendency,  and  train  the 
mind   to  ■   ".in,'     i,l.   I  h    disuualiflat  it   for   intcrcouTwc 

iid  for  sound  philosophical  reasoning.      I'n!  I       irallier,   of 

the  Durham  I  .   hits  replied  to  this  attack,  with,  an  eloquence 

him  as  a  powerful  champion  on  the  oilier  side. 

avour  to  place  the  merit*  of  die  question  in  a  simple  form  before 

DOT  Itat  they  may  judge  for  themselves  on  a  point  so 

vitally  connected  wish  systematic  ed  action  j  tra  will  strive  to  he  as 

in  weighing  the  evidence  as  is  compatible  with  a  very  decided 

Jon  on  the  subject;  on*  requisite  to  candour  on  the  question  we  at 

least  possess— that  of  not  owing  our  education  '"  •  nlier  1  uni- 

ii   bare  lieen  implicated   in    il  e  discussion;    QUI    I  i;i»  is, 

.  nut  due  to  thime  associations  of  filial  ren  rt  n       .-Inch  these 

alma  ■•  naturally  excite  in  their  children.    If  in  »ur  imdaaiiliin 

i-tify  mathematical  study,  and  defend  it  from  the  attacks  of  " 

our   arguments  against   the 
articl.     dlndi  1  t'>.  it  is  beennse  ider  it  as  embodying,  in   the 

most  detailed  and  luminous  fonn,  nil  the  objections  that  hare  ever  I    an 

Tin-  issue    bai  been    simplified  by  excluding  all  consi- 

'y  of  the  sciences  brought  into  contrast  during  the 
argument;  they  hare  been  considered  soielj  "  m  is  of  a  III 

atioii — that   is.  (inn  in  which   tin    individual    i->   ( nltivaleil, 

<>  wards  ion  rior  1  nd,   bul  ■  •  on  1  bd  unto 

himself  alone;  in  other  words,  in  which   I  ite   perfection   as  a 

rity  as  a  professional  man,    is    the   scope 

•  ly    in    view."      We   confess,    however,    that    this   distinction 

are  to  us  more  specious  tli;m  every  man   has   iui   ulterior 

ew,  though  it  may  not  bt  the  bi  qui  rition  of  •  oalth,  01  oron  the 

means  of  mancipation  from  tin-Mr  cures  no)  only  doi  •  not 

eimbl'  .  1  t  1  •  1   to   attain   universal   knowledge,  but   by    removing  u 

0  exertion  generally  renders  it  lew  active;  it  is  the 

opposite    tendencies   of   Very   general    and    compichcnairf    iliwM..ii*    of 

are  lo  be  canvassed,  the  comparison,  as  will  appear,  is 

;rt  and  physical  teienee,  and  literature 

m;  mi"  the  atudi  nl  becomes 

Ihi   other  of  lb    e  diri  i  m    from  1  iui  n  quite  inde- 

.  antei  lor  to  thi    hi  ici    of   1  |  .,  wWw.V  <'• 

nil  /iiiaiion  manifested  tovraxda  one  <A  \W**s 
brunches  of  siuJj-  in  preference  lo   the  other,  and  vtofessioiva\   w- 
II  G  tt 


must   -cil. -i ■■|n ■  - : n  1  v .    in  a  great  measure,  depend  <m  tL«-  general 
Icciun]  cultivation  of  the  candidate. 

Tin;  easential  preliminary  to  such  a  controversy  ought,  we  con- 
to  have  been  B  definition  of  what  ■:•  institutes  a   lilieral  education,  and  nf 
the  tests  by  which   we  may  estimate  the   degree  of  success  in  its  Bl 
nu-iit;w'  the  one  generally  n-cei  v.  d  in.iy  be  adopted  here— 

define!  the  most  efficient  education  to  he  that  which  sceures  the  gr 
quantity   nf    happiness    to  the    individual,    happiness   being 
shown  to  depend  on  mond  conduct,  and   that   this  again  is  I 
mental  discipline  a*  conducing  to  the  subjugation  of  our  passion 
that  command  over  our  passions  he  obtained,   it   mn-i    '      i -iiip.irativcly 
unimportant  what  may  be  the  subjects  with  which  the  intellect  is  occu- 
pied; hut  viin-e  variety  most  ho  presented  to  it  in  order  to  kee] 
mind   in   constant   activity,    DO   One   study   exclusively   pursued   enn   be 
adequate  to  tho   object;  all  parties,  accordingly,  insist  on  diversity ef 
pursuits,  u  ■  on  .hi  ni'  intellectual  cultivation,  and  the  question  bi 
—Which  ought  to  have   the  preference  as   the    more  cngro- 
pationl    Surely  that  which  involves  the  greatest  number  of  others,  or  that 
which  cannot  be  successfully  prosecuted  independently  of  oti 

Without  entering  into  any  metaphysical  discussions,  we  ma;, 
marily  refer  the  intellectual  faculties  which  it  is  the  object  of  educ 
to  develop,  to  those  of  judgment  and  imagination;   the  studies  by  which 
the  former  is  chiefly  matured  are  such  a*  exercise  the  reasoning  power*, 
and  "  enable  us  to  trace  securely  and  readily  the  necessary  eonseqi 
of  assumed  principles." 

"  In  ■  great  part  of  mankind  such  a  power  requires  to  be  confirmed  and 
strengthened  by  education,  since  l>y  nature  it  exists  in  a  low  degree  and  con- 
fused tin-Hi  only  :  men's  minds  are  full  of  coavietiong  which  they  cannot 
justify  by  connected  reasoning,  however  reasonable  they  mu\ 
There  prevails  very  widely  an  obscurity  or  perplexity  of  thought,  which  ;u .-- 
Mots  men  from  seeing  clearly  the  necessary  connexion  of  their  prin 
wiili  their  conclusions. 

"  Now  though  there  is  this  chance  of  being  practically  right  and  spi 
lively  mong,  it  will  probably  he  allowed  that   tins  i-   nut   a  state  of  mind  in 
which  those  can  acquiesce  contentedly,  whose  object  is  tho  mental  enlture  of 

man The  object  of  a  liberal  education  is  to  develop  the  whole  mental 

s> stem  of  man,  and  thus  to  bring  it  into  consistency  with  itself ; — to  nuke 
bis  speculative  inferences  coincide  with  his  practical  convictions; — to  enable 
him  to  render  a  reason  for  the  belief  that  is  in  him,  and   not   to  leave  him  in 
(be  cundiiion  of  Solomon's  sluggard,  who  is  wiser  in  his  nun  coneeil 
seven  men  that  run  render  a  reason. 

"  This  complete  mental  culture  must,  no  doubt,  consist  of  many  ele- 
ments; but  it  is  certain  that  an  indispensable  portion  of  it  is  such  a  discipline 
of  the  reasoning  power  as  will  enable  persons  to  proceed  with  certainty  and 
facility  from  fundamental  principles  to  their  consequences 

"  There  are  two  principal  means  which  have  been  used   for  this  purpose 

I' universities; — the  study  of  mathematics  and  the  study  of  logic.     I 

may  bo  considered  respectively  as  the  teaching  of  reasoning  by  practn 
by  rule.     In  the  former  study,  the  student  is  rendered   familiar  with  the 
most  perfect  examples  of  strict   inference;  compelled  hnbituully    W   fix   all 
attention  on   thnnc  conditions  on   which   l\\e   coetmcv   oS  v\\c  iXemimsXr&tvia 

/<;  and  in  tin-  mistaken  and  Imperfect  atve\nYv*aV^txoawATi'w«vva»&R 
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Jnmtf  or  Others,   hi  :«1  with    e\.mi',.        I    i!       BOSt    nnlutal 

fallacies,  which  lie  8008  exposed  and  corrected.     In  studying  baiic.  OK   |Xh 
other  hand,  a   person   And*  Ibo  condition 

i   in  en)  given  MM  these 
•  I:  and  if  a  fsllnc}  exist*,  bo  1-  provided  with  rule*  by 

which  it  may  bo  condemned  and  made  more  glaringly  wrong 

"A!  the  atndeot  with  the  usual  forms  of  inlet 

sssage  ihroogh  his  mind,  whflc  anything  whlnta  is 
fallacious  and  logically  wrong  :ii  once  shocks  I"-    baMtl  of  thought,  and  is 
rejected.     He  is  accasl  .1:1.  .1  to  ■  chain  of  derh]  nmi,  »lwr»  each  Unit  b 
;  and  thu*  bo  teal  uity  of  attention  and  cohc: 

lUght     His  aotii  dilj  fixed  upon  those  circumstance*  only  in  the 

tubji  h   lip    den  .ills;  and  thu»  that  mixture  of 

various  grounds  of  c  which  is  so  common  in  other  U  ils,  is 

rously  cxoluiii-i!   from  bil      He  knows  that  ail  depends  upon  bi«  first 
[iles,  and  flows  inevitably  from  them;  that  however  far  he  1  it]  ban 
lie  can  at  will  gootcr  unj  portion  ■>!   Ins  : 

egitimate;  and  thus  ho  acquires  n  jus)  nice 

the  one  b  iihcr,  of  tbo  necessary  and  oon> 

iimiiiio  legitimately  deduced  from  them.     I-  fife,  M 
the  contrary,  (biting  upon  our  notice  the  rules  which 

u  well,  hardly  allowi   iliern  to  bocomo  so  habitual  a*  to  escape  our 

•Ottaolowmess;  nor  foes  she  hmQhtrixo  m  with  long  trains  of  ati  'ing, 

lerall]  gives  special  deductions  only  as  examples  of  forms  of 

argument.    And  thus  the  eontinnitj  und  concentration  of  thought,  and  tin 

i|uiek   Rcn»o  of  demonstraii  m    •■  I ■:■  1 1    H    is  our  aim  to  educe,  are  not  UN 

1  by  this  study  a*  by  that  of  mathematics." — (Whewell  on  the  S/isrfy  0/ 
ifaJArnttitiet.  if*?.,  pp.  4 — 7.) 

Tin    progressive  enlargement  of  the  boundaries  of  our  lcno»v!i ■■ 
and  ooasequant  multiplication  m*  subjects  with  arnica  the  mind  n  i 

occupied,  compels  every  one  to  make  a  selection  of  thcin  for  study;  it  is 

in   times  vihen  science  is  extremely  limited  and  vague,   thai 
rcrsal  geniuses  can  cxitf,   surh  limndolu  OT  n  (Yklilon   are  r.-j.re- 

bave  been;  in  the  prcaent  day  men  are  attracted  towards  that 

branch  rf  .1  ill  li.r  trhieh  their  Intellectual  constitution  more  [.nrticul.irly 

inclirn  ■  them,  and  thej    ire  oblig  id  i"  content  thema  Ires  with  a  general 

villi  tin   others;  the  e porative  value  of  each  as  a  mean 

'  1  rn.it .-il    l,y  tin    average,   result  of  that 

liar  ttndy  on  individuula,  and  if  on*  one  study  appears  Bteadflv  to 

.il  estimation,  it  is  a  presumptive  proof  tli.it  it  i--  found 

to  be  either  inadequate   to  mentul  discipline,   or  is  relimiuished  from 

s  over  which  we  have  no  eontroL     Now  wo  think  that,  this  tflB- 

•  estimation  has  manifested  itself  for  a  cousidcrnlilc 

I,    with    regard    to   those   studies   denominated   philosophy   by    the 

«er;  on  such  matters  individual  must  yield  to  ioihi.iI  opinion;  it  is 

invonring  to   stigmatize   the   latter  by  attributing   it   to  the 

spread  of  utilitarian  or  revolutionary  principles ;  iln    Loctrmea  thu  'I 

nated  could  not  <  itend  themselves,  unless  they  were  fonnd  to  contribute 

iorly  to   general   happiness,    or  to   havi     become    involved    in  our 

'  •  no  permanent  standard  with  *AnCD  to  CMBtfiVW  >tafc 


1I1E  si  I  UV    ill     M  I    : 

.il  studies  iliat  mny  engage  the  mind,  fur  the  purpo 
<>n  ili'-ii  ntathn  merits:  aethetnrious  relation!  ainoi  mily 

of  mankind  increase  to  nnmber  and  complexity,  th<  J   plan  of 

i Ii/cluiil  cultivation   must    In-   tuoili fi.-.l .    Hi.-  ..-.-..  atial 

being    kept    in  view — tlml    of  controlling  tlio  passions   .m.l    .  ultii 
tin'  social  rirtuea;  in  order  to  fulfil  this  condition,  certain  studies  I 
always  be  insisted  on  as  essentia]  to  a  liberal  education;  the  relation 
man    to  his  Creator   HDUSi   obi  iously  In-  the   first  of  these,  nnd  idl    those 
that  tend  to  repress  our  aelf-r-u  lloiiinv  and  presumption,  and  to  incrc&N 
oar  charity  towards  otheT  beings;  but  the  means  for  inculcating! 
reelings,  and  for  maturing  our  conceptions  of  these  relations,  may  i  arj 
have   varied   greatly;    the    increasing  difficulty  of    providing    foe  on 
physical,   and   of  gratifying  our  acquired   ».ints,   bus  compelled    n 
Itady  with  greater  attention  the  qualities  of  the  material  universe,  and 
has,  comparatively,  withdrawn   the   mind   from    (hn>e  reflection* on   its 
awn    operations,    which    solicited    it    in    times    when    man    had   mare 
'illation,  and  less  necessity  for  action.    Fortunately, 

itablc  change  in  ihe  direction  of  out  pursuits  is  favourable,  u*  we 
shall  endeavour  to  show,  to  the  paramount  object  we  have  alluded  to. 

In  impugning  the  efficiency  of  mathematics  as  a  menus  of  in: 
in  I  rulture,  nn  arbitrary  limit  to  that  science  has  been  assumed,  which 
i-.  1 1 . ■  t  admitted   by  il-  .idvoeulex,   and   is  guiunded,  as  Wc    think.   • 
erroneous  conception  of  the  distinction  between  pure  and  mixed  m 
■  unties.     We  shall  first  comment  on  the  limitation  alluded  to. 

•■  In  the  first  place,  it  is  wholl)  i»  pond  the  domain  of  mathematics  to 
Inquire  Into  the  origin  and  nature  of  thou  principles.  Mathematics,  its  Plato 
nnd  l*i nil u-  ol..-erve,  are  founded  on  hypothec  ..i  which  the)  can  rcndi 
account.  The  geometer  (says  Aristotle)  can  nttciupl  no  diwunion  "I  hi- 
|n  hi.,  iplas;  snd  Seuecn  observes  that  mathematical  is  a  superficial  science,  H 
1  rite,  and  the  principles,  by  aid  (if  which  >i  proceed*,  an 
not  Hi  him:  philosophy  hegi  nothing  jrom  another;  il  rear*  it*  r>\ 
from  it*  own   >..//.     These  authorities  represent   the  harmonious  opinii 

phil phert  and   mathematicians  of  anoient  nnd  modern  times." — (jBHrafc 

Renew,  No.  120,  p.  4 16.) 

Nov.  we  would  ask  any  one  who  does  not  insist  on  nice  ultilties, 
whether  the  processes  of  the  mind,  by  which  we  arrive  at  those  abstrac- 
tions absolutely  nece.wn/  to  the  study  of  mathematics  in  even'  si 
may  not  be  fairly  considered  as  pertnining  to  its  domains?  The  ideal  of 
j/u'i''',  quantity,  ratio,  limit,  jorce,  motion,  tunc.  &c,  require  the  most 
Strenuous  intellectual  effort  to  grasp,  yet  they  must  bo  rightly  cone 
In  .  very  mathematician  from  an  early  period  of  his  study;  surely  it  it 
unfair  to  require  that  he  should  do  so.  and  yet  deny  him  the  right  of 
reasoning  00  tln-m?  They  must  certainly  be  regarded  as  forming  on 
integral  part  of  thot  science,  if  the  notions  oi'J'ute,  necessity,  evil,  taslr, 
beauty,  &c,  be  considered  as  belonging  to  the  domain  of  ethical  It  is 
useless,  in  a  question  of  practical  bearing,  to  insist  on  any  strict  boundary 
to  different  sciences,  if  one  study  absolutely  necessitates  "nn  inroad  into 
the  province  of  another,"  it  must  be  regarded  as  an  additional  re. 
mendation  of  the  former,  by  every  one  advocating  diversity  of  intellec- 
tual pursuits. 


hie  mn>y  a  sunn  :<• 

UOfC  according   to  ruin,  and   I.)  llxi  help  i-J  c 
'Ik- original  |irii  ir«  not understood, 

•  si       BV    Ihi    |  in    iple*  ever  *<  »h 
roct.1  ■  'doe- 

ply  llie  rule*  of 
lutbor,  without  first  nviHnea 

tboy  an-  derived." — {Tht  .lnnlij\t,  }  xlvii.) 

TLe  distinction  between  pure  and  mixed  mail  I  insists   in 

this, — the  latter,  in  addition  t<>  tin-  abstractions  of  tli<-  pan 
Hu  nwulta  of  experiment*  and  observations  on   the  aaaiilic.x  of  m. 
which,  of  rout  former,  I. ill  ivlii.  Ii  roust  bo  mad* 

i  •  wis  of  our  deduction*  in  the  mixed   science.      Mechanic  i,  a*  inves- 
tignt  aplc  Inws  of  motion  deduced  from  arbitrary  hypothesis,  is 

a  branch  of  pure  miithriiiain  ■.  though  the  notions  of  cause  and  eff'c' 
force  and  iWi  or  wary  to  the  comprehension  of  those  I 

when  wo  hare  to  take  into  consideration  tin   effects  of  grtwHjhfri 
tlatliciti/.Jiiiiditif,  .^  DO  ■><  lltllllll  by  observation,  the 

sciences  which  embrace  these  results,  such  as  physical  astronomy,  h 
dynamics,  the  theories  of  sound  ami  light,  Ace.,  arc  mixi-1,  yet  they  II 
essentially  mathematical,  beoatua  tin  general  expressions  which  eml 
laws  can  only  be  obtained  hy  pure  mathematical  investigations. 

11       :    ition  upon  the  pbenOBOD  I  of  the  natural  world  soon  leads  Ua 
to  the  m,  thai  the  cfanngi  i  whs  U  we  observe,  taking  place  around  us 

sre  ii  us,  but  closely  connected  with  sonio  pHrvkwal]    dating  con- 

ns. We  thin  arrive  at  the  Motion  of  the  connexion  between  cause  and 
effect;  and  whatever  metaphysical  diffleultlei  there  moy  be  in  conceiving  the 
such  u  connexion,  •(•<  existence  i».  i»  mnny  instances,  »  f«<t, 
established  by  constant  end  inverieblc  experience.  Some  of  the 
thus  product  'I  BOB)  1»-  Of  SUoh  n  nature,  that  their  mutual  relation  is  capable 
t  which  one  abstract  quantit]  bean  to  another ;  sad 
when  this  is  the  •  v.-  the  phenomenon  i-  brini'.-lit  mi  '-ope  of  in  < 

al  reasoning,  and  constitutes  a  part  of  that  extensive  branch  ol 
science,  denominated  mixed  or  applied  mathematics. 

"  Tin.:  two  branches  Ml'  inailnin.ilir.il  htudy  thus  intimiitel)   utiit.d  mm- 

body  of  demonstrative  scienco :  and  I  include  them  both  as 

subjects  of  our  present  inquiry,  not  for  the  purpose  of  eluding  BO  accusation 

•  utility  Of  importance  of  mathematical  study,  but  became  1    I 
of  no  instance,  in  which  the  Study  of  pure  in.uln  Dial .n  -  i-  SXCluSlvel]  pur -tied. 

es  a  psut  of  a  liberal  education;  and  because  such  a  view  of  tho  question  >• 
.■I  aeeardi iwith  the  history  and  progress  of  malhomaticol  soienoo. 

Al  the  natural  philosopher  lias  iteeiimulnteil   his  observation  nnled 

ai»  result*,  he  ha*  called  in  the  aid  of  the  geometar  and  the  analyst,  to 
ipparoot   inconsistency,  to  give  eoharenoe  lo  isolated  tacts,    to 

ascend  by  induction  from  numerous  individual  example*  to  some  one  great 
i  iting  cause.-— (Chovullier  on  the  Study  qf  Mathematics,  pp.  8,  9.) 

It  should  seem  from  the  tenour  of  the  objections  urtfed    :u;;iinsl    the 

science,  that  its  opponents  wish  to  confine  the  term  mathematioi  to  tho 
elementary  branches,  daring  the  attainment  of  which  the  mind  is  only 
engaged  "ii'i  ihstrad  hypotheses, or  with  conventional symbofa.     K  tho 
inder  discussion  were  confined  to  the  utility,  as  an   eune/iufei 
ttudy.  of  the  science  thus  limited;  ii  would  be  won  settled  be  the  .idmis- 
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bion  of  most  of  tin;  objeCtionl  urged  against  it;  anil   tlion  WC   In 
that  would  not '..in. ilU  .,;>!■!'.  >■  theoretical  logl  ny  other  specul 

noe,  when  made  an  exclusive  study.     Hut  a  knowledge  of  I 
element*  alow,  no  mote  eon.iti lutes  that  of  (lie  ■• 

with  the  accidence  of  a  language   entitles  a  person  to   coi 
himself  as  master  of  it,  without  hi*  having  acquired  it-  idiom,  and 
alilc  to  speak,  or  at  lca.it  to  read  it;    no  one  capable  of  currying  hi) 
attainment*  Buthez  our  was  contented  to  stop  at  this  outset,  or  at 
cm  i   to  regard  his  acquisition*  otherwise  than  merely  as  a  means  <4 
ohtaining  real  knowledge  if  ho  thuught  tit  to  employ  them. 

It  might  have  been  expected  that  the  aiiii-inatiK-iuatioiuns  would 
havo  been  more  explicit  in  stating  what  arc  the  studies  which  they  intend 
in  ...mi-.isi  with  that  science,  as  more  favourable  to  the  culture  of  the 
Intellectual  faculties;  the  assumed  term  philosophy  i»  unmeaning,  and 
little  preferable  to  that  of  humanities,  by  which   these  studies  ore  'I 
noted  in  certain  universities.     W'r  may  ..nioisely  class  all  stu.i. 
one  or  oilier  of  these  heads: — Pin  in  ■    comprehending  every  sei 
which  bai  in. in.  i  or  its  attributes  for  its  object  :   Ivimcs,  taken  simply  at 
a  genera]  term,  to  comprise  the  various  phases  under  which  mind  and  iti 
operations   may    be    contemplated.      I'Iivmck   arc    naturally   divided   into 
mathematics,  having  uiagnitude  and  quantity,   with    the   derivative  con- 
eepiiuns  of  motion.  time,  &c,  abstracted  from  all  considerations  of  no 
for  its  subjects:  chemistry,  by  which  the  mutual  actions  of  inor, 
mailer  are  a.-;c<  riaiued  and  Illustrated:  and  natural  history,  including 
every  study  which  has  the  organic  creation  for  its  subject*. 

Mathematics  and  logic  have  been  considered  as  having  a  ci 
analogy ;  both  arc  conversant  about  assumed  hypotheses,  both  roi 
acquired  without  reference  to  the  external  world,  except  Cor  illustrations; 
at  all  events  both  are  become   associated   in   our  minds,   by   their   b( 
made  the  primary  studies  at  our  two  universities:  there  i~.  however,  in 
addition  to  many  others,  this  striking  difference, — the  former  can  oali  be 
acquired  by  long  study  and  application,  and   they  must  be  acquired,  if  we 
mi.  rid  to  arrive  at  a  sound  knowledge  of  physical  science-!;   while  09  the 
contrary  we  acquire  the  practice  of  logic  intuitively  with  the  progr 
exercise  of  our  reason,  from  the   commencement  of  our  intellectual  cul- 
ture, much  in  the  same  way  as  we  learn  to  walk  before  we  know  whal 
the  "  centre  of  gravity"  means,  or  are  convinced  of  the  necessity  fur 
bringing  it  over  the  basis  of  our  feet  If  we  intend  to  stand  firmly. 


*  The  candid  render  will  nt  once  sei  th.it 
i he.  division  of  sciences  is  only  adopted  to 
limp  lily  our  argument,  mid  that  wo  are 
aware  of  its  insufficiency  far  say  ether  pur« 
pose.  Tor  a  valuable  dissertation  on  this 
tiulijeet  lie  nun  relet-  In  the   iulroductury 

diseoune  on  the  progress  at  Ethical  Sci- 

i  ne.  ,  bj  Mr.  Dugnld  Stewart,  prefixed  to 

the  Supplement  In  thi:  Kju'ij.  Hritanniea. 

■f  The  MOUrate  study  of  pure  mathe- 

nmtic*  is  the  only  foundation  upon  which 

a  solid  superstructure  of  natural  philoao- 

pliy  ciin  In-  lnuli.      And  all  llttompl 

Hi   supply   the    Mini    of    sufficltul 


mathematical  knowtcdRe  by  mere  popular 

explanation,  or  by  intentionally 

the  expression  of  jih  .nil  inets  in  hu 
which  appears  to  lie   familiar,  whili 

only  ambiguous,  must  fail  to  aeeompUsn 

tlu-ir  purpose,  i'nmi  tbe  time  of  Archi- 
medes to  the  present  day,  no  royal  mat 
has  been  discovered  into  the  distant  regions 
of  mathematical  mid  physical  ad 
They  who  would  reach  the  goal  mutt 
encounter  the  fatigu.  i  the)  who  would 
win   the   erown,    uiuat  ito  the 

arena,  and  gird  ibemselvea  manfulb  to 

I ' :■       •-lllliel,  - -(C'/m  rtil!i,:i.   p.    I.V| 


TOE  8T0DY  OP  MATHEMATICS. 

is  u  just  vii-w  of  the  practical  raluo  of -logic  as  a  science, 
is  shown  by  1 1 . ■  et  i»f  it  by  those  who  hare  noC  reoeived  an 

D ;  certainly  an  acquaintance  with  it  may  suable 
ub  mon-  readily  to  expose,  or,  perhaps,  nvi.id  false  reasoning;  yet  w*  are 
not  tbe  lea  eoaacioae  •  •!  Its  existence,  although  we  may  DSrar  burr 
heard  of  cuntin»ent  and  necessary  matter,  nor  of  the  eleven  mood*,  and 
may  i  I  •  to  point  out  an  undistriliHted  middle  term,  or  an  i 

process.  We  are  far  from  undo  raining  logic  an  a  science,  or  its  interest 
lo  crery  one  who  reflects  OH  the  processes  of  thought ;  l>ut  the  world,  by 
its  n<  ,  has,  in  a  great  nmuur. ,  ■  I     il    I  oo  fl    U ■< nlity  nsuguido 

r  reasoning  powers. 

This  relative  estimation  of  the  two  studies  is  further  manitVKi.il  by 
the  increasing  proportion  of  student*  who  go  to  Gambridga  in  pn  i 

'  of  the  lust  century  the  numerical  superiority  was 
neatly  in  (brow  of  tbe  last  named  onh  at  the  preaanl  time 

bridge  boosts  of  nn  absolute  majority  of  300  members  in  AJiOO,  and 
has  r.-iiivi  .1  ; .  i .  acceaaiot)  of  Id  sine*  last  year.     Let   us  brre 

adduce  a  -  of  no  mean  weight,  both  as  coming  from  a  scholar  of 

Oxford,  and  from  one  of  tin-  iir-i  logicians  of  the  day, 

"  It  was  doubtless  from  a  strong  and  deliberate  conviction  of  the  si 

t  md   1 1 1- 1 1 1«'  t .  accruing  from  an  ocnusint «  v. .il.  |o«>c,  tbst  the 

rsity  of  Oxford,  when  remodelling  their  system,  ni>t  only  retained  that 

li  of  study,  but  •  ren  assigned  ■  prominent  place  to  it,  by  making  it  an 

ble  jiuTt  of  the  examination  i-r  tie.  lint  degree.    This  lost  circutn- 

stance,  batterer,  boa,  I  an  prodoi  "il  an  eil'eet  onpoiUa  la  what  was 

nod.    It  has  contributed  to  lower,  instead  of  exalting  the  estimation  of 

it  iniirlil   ha% •  •  I D,   and  doubtless  WBS,  expected  tint  a 

candidates  would  ilerive  some  benefit  worth 

a  ih   ii  logical  pursuits;  and  that  *  considerable  proportion  of 

ndidates  wo  antable  if  net  eminent  lo| 

Experience  has  shown  that  tin  ttkms  have  been  rery  inadequately 

led.     The  truth  is  that  a  rery  small  proportion  even  of  distinguished 

.  and  Unit  by  fnr  the  greater  port 

'.■ii  the  university  without  knoumg  anything  at  all  of  tbo  subject. 

I    lo  not  mean  thai  they  have  not  learned  by  rote  a  string  of  technical  terms; 

iiui  i:  ii.  h  twthing  whatover  of  thenrinoipletof  the 

science Permission  is  granted  to  such  as  are  candidates  merely  for 

a  testimonial,  to  substitute  in  logic  s  portion  of  Euclid.  I  fear,  however, 
that  little  or  nothing  will  be  gained  l>>  tin-;  unless  indeed  the  oxaminers 
resolve  in  moke  tbe  examinations  in  logic  la i   stricter   than  those  in  En 

one  who  i^  reallj  capable  of  understanding  Budtd  must  be 

capable  of  logic,  lh«  alteration  does  not  meet  the  cue  of  those  whose 

inaptitude  foj  science  is  Invincible, — those  who  an   physical!]  incapable  of 

itiflc  reasoning,  and  tho  fsr  greator  number  who  fancy  themselrei  so, — 

nil  Chew  will  DO  likely,  when  the  alternative    is  proposed,  to   prefer    logic   to 

Km-:  e  in  the  latter  it  is  burdly  possible,  u  In   logic,  to  present  the 

preparation  by  learning  i   hii>«hs   l>\   mil-,   in   the 

pbrat«   of  undergraduates, — by  getting   mum/inl i! 

1,01  incapable  or  it.  are  aim. isi  .ihiays  (bund  lo  prefer  lo 

Ily's  Prefaci   to  hi-  Elmtcnl-  <•! 
-•  In  |  mon  .i  nick  i luiu  a  science,  formed  rather  to  amuse 

ime  sort  we  may  spplj  to  the  art  of  ryllogisna  *hal 


TOF.  iTll  1  :LMATIC*. 


I  in  it  n  of  wit  (Butler)  observed  of  rhetoric, '  that  it  unit/  trli*  ru 

//WW  tut/I*  which  a,  i'ii.,  had  '.■/'•'.  put  into  '•".'  fundi,  and  habit  taught  ■''„■ 

IW  ii/.'" — ( \\r : i r 1 1 u r l . i u .  PXeEtOC  10  Jul', in  I 

These  afowalS)  combined  withthi  tin    increasing  popul 

of  the  Cambridge  system  of  study,  form,  wc  think,  a  fair  grounil  fin 
Bumin^  iluit  '•  the  i  in  tendency  in  popular  opinions,  regarding 

ilir  i.lij.  .■[«,  nnd  the  end  of  education,  which,  in  this  nation  at  leu- 
becoming  duly  more  nod  more  obtrusive, — the  extended  study  of  mathc- 
unities  being  (hill    mainly   proposed   in    lieu   of  the    ancient    branch  -   nl 
dw JpUne,  which  our   innovators    wunh.1  >h,"  owe*   its   rise    to  AD 

increasing  perception  <if  the  relative  merits  of  the  two*. 

The  reviewer  in  support  of  his  opinions  cites  those  of  eei 
i.l.  brated  persons,  tending  to  prove  the  narrow,  or  "one-sided"  kind  of 
intellectual  culture  received  from  matliematicul  rtudy;  it  is  remarkable, 
after  his  careful  researches,  how  little  satisfactory  evidence  he  has  been 
abb-  to  produce.  After  stating  his  intentions  of  adducing  tin-  opinions  of 
mathematicians  (lie  in -elves,  of  four  from  whose  works  passages 
selected,  I.)' .-Member!  and  Pascal  arc  the  only  ones  of  mathematical  Dele- 
brity;  the  others  being  Berkeley  nnd  S'Gravesandc.  Let  us  briefly 
examine  what  is  the  substance  of  then:  allegations. 

"  It  seems  us  if  great  mathematicians  ought  to  be  excellent  metaphy- 
sicians, ut  least  upon  the  objects  about  which  their  own  scionce  Is  con  vet 
nevertheless  this  is  very  fur  from  being  alwaj/n  the  ense.     The  lojjio  of  trmte 
of  them  is  comprehended  in  their  lomiuloe.  and  does  not  extend  beyond.    The 
owe  resembles  that  of  a  man  who  has  the  sense  of  sighl  contrary  to  tb 
touch,  or  in  whom  the  latter  of  these  seines  i-  only  perfected  dI  the  expense 
of  (bo  former.     These  bud  metaphysicians  in  a  science  in  which  il   ii  so  eu-y 
not  to  reason  wrong,  would  infallibly  be  much  worse,  as  experience  provi 
matters  fa  which  they  bud  not  the  calculus  for  u  guide." — (D'AlembertVi 

Klrmi il\  dr.  I'laln\,ipllii\  as  quoted  in  the  liiliiilim  ;.•/;  liri'irin.) 

The  authority  of  such  a  writer  as  D'Alcmbcrt  would  have  been  too 

valuable  to  allow  an  active  partisan  to  spare  any  pains  in  obtaining  his 
favourable  evidence;  we  congratulate  the  mathematicians  that  nothing 
more  can  be  wrung  from  him  than  that  there  are  some  indifferent  mets 

physicians  among  mathematicians ;  and  that  if  they  re; i  wrongly   ill   u 

science  in  which  il  is  difficult  to  do  so,  they  would  reason  much  worse  Oil 
Other  matters. 

It  is  clear  from  the  expressions  of  the  other  witnesses,  that  they  took 
(lie  same  limited  view  of  the  science  which  the  critic  himself  does.      Thus 
Berkeley  asks,  "  whether  tedious  calculations  in  algebra  and   fluxion 
the  likeliest  method  to  improve  the  mind;  and   whether  men's   I 


•  How  is  the  revi,  wer  justified  in  assort- 
ing  that  thn    "  university  of  Cainliri.l^e 

nstrfeta  to  the  narrowest  (mathematical) 

proficiency,  nil  places  of  distinction  and 
emolument  to  which  such  honours  consti- 
tutc  a  claim; — thus  also  leaving  the  im- 
mense majority  of  it«  alumni  without 
nu-it.'iiieiit,  nnd  the  most  arduous  and 
important    ^.tu.li.  ^  without    ellcolir.'i^cliielit 

I  ii  u:ir.l  ?" 

There  arc  n  number  of  prizes  of  books, 
m.'UU,    money,    amounting  in    value    to 


uhoiii  1300/.  annually  distributed 
centivos  to  exertion,  threi  <fowt/u  being 
given  for  clnsnica)  attainments  and  Ens- 
li-.h  composition,  and  the  remaning  fourth 
for  mathematical  skill.  Tin.  colh-. ;.  .li~- 
Irilnitc  in  nddition  about  lino/,  more  in  I  he 
same  form   among   their    scholars:   '  "- 

Ihuih,    «e    ln-lievo.    ..I    ivhiell    i^    •riven    lo 
eneoumce  clnssicnl   literature.      It   Ul  not 
the  mine,  luit  the  proportion  of  thi 
bution  to  which  we  call  attention. 


iTUDT   OP   M4TIIEM 

accustomed  to  renso  'her  alxmi   mathematical   sign*   uinl   ligurrs 

doth  not  main  than  ata  loss  how  to  tvu-'ti  without  ttn-n»."     v. 
ask  of  *«y  one  conversant  wi  >  of  a  simple  i 

of  reasoning  by  which  the  mind  arrive*  nl 
notions  of  limiting  ratios,  of  hnagiaait  -| ■•  i»i-l  <>i   die  n  I 

advn>.  otion,  n  '!■<•  dot  trine  ■■!  i 

malx,  in  explanation  of  the  higher  anal; 
but  raaaoi  it  rigaeaad 

; i i t n  —  -It",  in  the  same  work,  (the  .1nali/tt,)Hmt>ii%  his  "jo 
projKis.  •  iii,.j  the  foUowiag:  ••  Whether  am  afem  the  neaierj  ef  m  itbcj 
here  have  not  been  perpctaaJ  disputes  and  imiiliineiaVal 
anion  /  and  whether  thin  doe*  not  disparage  tin 

of  their  methods t"     Is  net  thin  an  admission  i: 

mere  neceMary  truth.-,  and  conventional  sy/ai  -hematics? 

ftp,  according  t"  the  essential  character  ol  in  admit  i 

-■  II  m,  in  t  icleni  a  toi  Meh  the  d  bi  ll 
bated,  i  m- -ii  i.i'  tin   liiyhesl  laletil  ire  divided  In 

tin-  part  or  eatoul  in.  i.  niiijcN  led  to  rigorous 
lews,  and  on  which  there  cannot   ho  tno  opinion*,  there  exists  another,  a 

mf.ttrf>/it/iinil  purl.  v.  blch  i-i  prodm  -live  or  dsiuU  ami  obscurity." — i  1 
h\  Grange,  4y  Delitmbre.) 

The  reader  "ill  be  euq>rised  when  lie  learns  who  are  the 
authors  wl  I   mathematics  are  quoted  with    exi 

tion  in  the  Review.    BirKonehn  Digby,  Sorbiere,  Clarendon,   \*   I 
Budseus,  Barbcyrac,  Basedow,  Widpole,  Warburtun.  Qibbon,  Ki 

Mini.-  -I,  form  'Ii    phalanx;  it  is  not,  ul"  i-oiiraa,  l>y  tl"   i 

or  obscurity  of  the  writt  the  nine  of  their  arguments  arc  to  be 

;.  hut  we  object,  b  a  gnat  measure,  to  any  Individual  etiaiem 

on  such  a  subject,  when  vre  take  int nridexatioa  the  natural  bu     ari 

all  feel  to  nndcrrafa    those  acquirements  we  do  not  .mil  .rln  ■•.  |...      •• 

ihould  listen  with  equal  SUSpi-  ion  lo  .in  inioiniu I'lum 

loo,  Baler,  I>'.\i.  min-u.  w  I  i  Phuw     .■■   to  any  ttrieturei  an  llieai 
from  jihii  i-  poets;  accordingly,  when  wi  tbi 

I  inee  brought  into  court  by  am  pppoai  at,  we  Bad  that  it  i  ■ 
its  colouring  to  thi<  principle,  "i  that  il  merely  represents  the  ini  Si 

ay  one  study  fully  to  develop  all    the  intellectual  faculties, — a  p)    DO 

.   ,  in.  ili.-puti-. 

sir  K.  Digbj  lays,  "  It  balb  been  generally  noted  that  thi 

mathematichuu  have  seldom  proved  eminent  u itaphysics  or  specu 

Utive  divinity;  nor,  again,  tin-   [.ri .('is  •  n  -  ni'  th<  r.--   in   tin- othi-t 

arts;"  whi  rely  toying  that  it  i-   act  enmnion  for  the  same  indi 

ridual  i"  excel  in  twoard u  studies.    Clarendon  is  cited  as  mentioning 

that    the    Earl   of  Leicester  was   addicted   to  the    matin  iiKiti.  :..   and    lliit 

failed  to  make  him  either  a  good  soldier  or  a  profound  politician! 

Wi-    iniii'h    question   Whether    the    noble  i. ill  was    even  a  decent  arilhiiic 

in   in  addition   and  subtraction.      Le  Clere  sagaciously  observes  thai 

iplj   tin    rules  of  their  science  to  judgi    ot   the 

ration   ol    public   oi    private  affairs.   Ihey   would   arrive  at    the 


TH«  STDDY   or   MA". : 


UMt  absurd  conclusions."     What  useful  dadttctfon,  bearing  on  the  ar] 
inent,  can   l"    mack  bj  the  reviewec,  ftom  the  foot   that  Gibbon  wm 
mw   I"  mathematical  ud  abandoned  it  at  an  early  period,  to 

follow  those  pursuits  for  which  he  felt  a  more  decided  rot  lure!) 

this    •'  multiplying;  of  aigumcnU,  especially    frivolous    ones,  »u. 
.  II   thai  tie   merely  verbal,   ia  not  only  lost  labour,  but   eumben 
memory   to  no  purpose,  and  serves  only  to  binder   it    from   ladjeing  and 

holding  the  truth*." 

This  vocation,  this  bine  of  the  mind  towards  any  one  line  of  study, 
is  the  result,  we  may  ciini.dui.li-,  of  the  greater  energy  of  that  class  of 
(acuities  which  arc  most  exerted  in  those  studies;  whenever  this  bias 
is  thwarted,  results  may  be  expected  unfavourable  to  the  full  dcv«- 
lopmenl    Of   the    intellect;    and   is   it   not    probable   that  must   of  thoM 

ularitice,  or  eceentriaitic*,  which  manifest  themselves  in  the  minds 

"i   an  ii.  an    il nseoui  noes   of  this    violence?     We   have 

hinted  that  tin"  intellectual,  like  the  bodily,  constitution,  is  in  a  grail 
measure  formed  anteriorly  to  any  artificial  culture  by  systematic  educe 
tl'.ii;  when, owing  to  favourable, circumstances,  the  individual  is  enabled 
to  follow  the  •li'iil  of  liis  genius,"  as  it  is  popularly  termed,  il 
mas  in./'  in  one  pursuit  only,  yet,  from  having  undergone  no  pre- 
judicial check,  his  mind  exhibits  all  its  faculties  in  a  healthy  tone  of 
proportional  vigour. 

The  poet  by  nature,  who  from  childhood  yields  to  the  influence  of 
his  imagination,  and  produces  at  maturity  the   "'thoughts  that  breathe, 
the  wov<l«   lli.it   burn,"  often  manifests  a  bound  judgment  on  all    to] 
but  if  that  intellect,   in  which  iiii.igiii.nion  was,    from  its  origin,  predomi- 
nant, had  been  forced  from   it-,  natural  bins,  and  the  born-poet  li  id 
trained    tube  .1  mathematician  or  a  jurist,    might    it   not  be   anticipated 
that  a  one-cidednees  of  mind  would  be  the  result,  which  ought  not  to  be 
attributed  to  the  adopted  study,  mead  study,  but  to  the  violence,  done 
t»  the  faculties?     On   the  other   hand,  when    thai   attraction   towards 
mathematical   reasoning  is  felt,  which  induces   the  pursuit  of  the    id 
through   life,    unimpeded    by   mistaken    interference,    an   overwhelming 
number  of  instances  can  be   adduced   to  show  that    the    mind   of 
niaili.  umticinu  is  not  one-bided,  that  be  manifests  genius  in  his  favourite 
pursuit,   and  that  all  his  faculties  are  sound  and  vigorous,   though  in  an 
inferior  degree  to  those,  whatever  they  may  be,  which  arc  more  particu- 
lar!]   iM.illiciiiatiealt. 

Lot  us  now  proceed  to  examine  the  justice  of  the  cliargc  brought 


•   I....-1..-,  Conduct  t)f  the  UntlerttatuUno, 
MO,  v.. 
•,   Tin-  mathematics]  reader  «iii  recall 

to     Ii'in     miii.1     the    purely    metaphysical 

ning  of  iiiiini"  nets  wrii.TM  on  the 

subject;  among  ninny  Others,  the  able  work 
•  il  Hi"  Into  R.  Woodhoufle,  "n  the  Prin- 
,,,,'..-.   0/  Analytical  Calculation,    mold 

tfons    convince    miy    one    thnt    profound 

I wl.-ilp-  of  inatlieiuatics  was  not  incom- 

«iili  profound  reasoning  on  other 
tops  •.  Thu  series  of  works  lately  pub- 
lished, called  the  BritUjcwuUr  Trtutuet> 


ulso   afford    a    pregnant  illustration :    tho 

masoning  of  the  mathetnalioal  writers  in 

those  volumes  is  nowise    inferior  to  that 
of  the  naturalists  and  divines,  to  my  thu 
lenst  of  it.     Dr.  Turton,    by  his  rectal 
work  on  Natural  Theology,  has  shoi*  u  that 
mathematical  knowledge   of   the   hi 
l.unl   dues  not   impede  the  utUiimm 
critical  And  metaphysical  learning  rnrrly 
equalled;  while,  to  the  varied  sac  • 
-i\,    l.ii,,..  I.  il.-,   of  Mr.  Whewell,  the  Ar- 
viewtr  bears  a  generous  and  ainph 
mom. 


TUB  STlliY   OF   MATHBMAllo-. 


. 


:  i(i.-»,    in    '  ".ing    '[ii"l  itiOB    fan    '.V urhoilon. 

ivi-n  in  the   Iteview,  unil  I  r  »[mi  iiil  plnadit 

ughout  the  article  is  but  an  amplification  of  tliia  eloquent  passage. 

"  It  msy  seem,  porhnpv  i  |mrin!n\   10  vi».  Unit    k>Bg   b 

the  ■  1 1 1 1 1 - 1  Rn  rat  >r  in,'  .i  1 1 

I    l"r    :n  >rul    truth.      And    vi'!.  I    1-1  i  i DM    i' rim 

■  ■I   ;:       ii  I  it,  and 

alrac-xt  lb<  iitiviintra- 

m  it  nothing,  or  at  le*-'  IB  nublimc  inquirer's  regard.     /VyAifc'/i/y, 

h  its  almost  infinite  degrcra  from  simple   ignorance  U|i   to  abeotul 
,  is  the  term  fncogmta  of  tba  geometrician.    A  -tint 

I  li  carried  am  i — th**  saBief!  ami  dw- 
mportaMtfl  ■  rcaujtial  : 

i.rrr.  too,  it  U  that  all  Its  vigoui     bii  rtsd  ;  A    I  i  |  i ■-:  n   im  tin 
I'Mlinhility  to  lagrec   ut  i 

if  rtsjoti.     I  -  .nlrr 

the  use  of  aiiytliini;,   -.  I   haUl   it  required  to  make  On  perl 

1.1  ii  ..■:■'.-.  Ian 

Jtr»tl  ri  :H0B,  *hWC     I. Mill     ItSt  lif    ll  I  lilt  II 

Hir  i  red  to  excel,  should  form  s  rigl 

hose  n  nth  or  falsehood  w  to  I*  rated  by  the  probabilities  of  mural 
ovi  tones  ?"    <  I'n-facc  to  Jul 


in 


\V,  bare  aire.,  tfarj  limitation  of  n 

those  elementary  branch**,  during  the  study  of  which  the-  mi  ml 
nil  engaged  with  neeettarg  tniths,  and  conventional  symbols 
'■!  not,  however,  conoairi  oan   I 

finitely,  if  wc  could  not   show  that  its  cull  utetilebly  I 

to  that  of  other  science*.    If  the  phi]  la  tracing  the  oogia  of 

bingri  q  study  tin-  politi  social  hwtory  of  nations,  and 

I  be  conrei  ithei  branches  of  ethical  study;  if  tl 

taetaphyakian   and   moral   i-liilosoolMf    canaot  pursue  tJuii    ukfuJjiea 

knowledge  of  physiology;    so.  the  mathaaatioBa  most 

iu;iiMtccl  with  uioHt  branches  of  phyaiosia  the-  proaeeotioB  aj 

his  pursuits,     .AI.ii Ix-iii-irics  do  not  owe  their  existence  to  the  necessity 

u -tii.il  cultivation,   but   were   cultii  m«-   they  ultimately 

«3uJilc<l  inuii  t-  -ii.  MMiie.  and  weigh  matter  in  its  ahaajnte  reahtj;  th« 
meaning  of  the  term  7  reanindi   oi  of  it*  practical  origin  and 

bearing;   it    is  a   strange    fallacy,   tin  r.  I'ore.    tluit   trents  the   specula 
n'icnce  as  complete  in  Eta  If,  and  iadi  pendent  of  tin-  material  world.   The 
becomes  acquainted    with   moat    branchai   of   physical 
ecauai  li     nnnol  well  master  the  ipeculative  part  without  coa- 
ly applying  his  deduction*  to  real  or  assumed  cases.     If  geoim  try 
its  origin  to   the   necessity  for   re  i.irks, 

effaced  by  the  overflowing  of  the  Nile,  it  is   notorious  that   the    b 
analysis  owes,  i  rity.   if  not  its  existence,  to  the   inadequacy  of 

geometry  to  investigate  the  laws  of  planetary  motion. 

Xhl  11  feels  that  tie.  ;;->  on  which  his  deduction 

DO  exist)  nee.  but  are  pure  abstractions,  of  his  own  mind 
eel  1,1  l\  constituti    1  scaffolding,  a  frurac-work,  on  which  he  mil 

'I'i-ms  the  isolated  facta   Id  bo  derive 


of 

„• 
H 

st 
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the  material  world  around  him.  Acoordinglj  bi  strive*  onward  till  he 
Nil  lies  tin-  palpable,— till  In1  -'mii  apply    hi-  bo   •••  hut   paKseS 

indt  |"  imIi  hi  of  liim.      Tlir  mi  i  ipliy.ii-i.iti,  mi  tin  cannot    travel 

out  of  hie  own  mind  banal  notniBg  extrinsic  with  widen  be  can  test 
the  jontloe  of  nil  ooncludons,  hii  is  (be  fruitless  endeavour  of  the  eye 
striving  to  contemplate  itself  without  smn.-i  liin^  t'.  veil.  «r  ii 

"MimiI  iniitlii.'ni.iiic-  hit  |)i'inuiril\  dependent  un  th«  extent  end 
racy  of  on  r  acrutinj  into  nature,  after  which  thoit  further  advati 
Umitod  only  by  the  doaroc  of  perfection  to  which  the  puroero  carried.    Ilut 
tu  n  <crj'  moderate  progress  in  tho  former  u  very  perfect  knowledge  oi  the 
bttet  is  requisite,     The   laws  of  nature  ure.  for   the  most  part,   sini; 
tbenuelve-l,  liUt  the  'ireum-lnnee-  nndol    whn-li  tiny  act.   induce  a   cour 

n. .n  in  iii.  .1  agencies  which  cells  at  one*  for  the  moat  powerful  >■■ 

natural  reason,  and  the  most  reBncd  artifices  of  practised  ingenuity  to  develop 

l/oiiil>in.itioii>  arc  perpetually  presenting  themselves  when   the    prineipl 
fc.it i-.fuc itorily  known. —  Iln   general  laws  placed  lieyoud  a  doubt, — the   in 
applying  mathematical  Investigation  thoroughly  understood, — jet  which,  by 
the  mere  complication  oi  tin  pure  mathematical  inquiries  they  involve, 
the  utmost  powers  of  calculation.    The  restless  activity  of  Nature  sun 
US  With  minute   phenomena  of  this    kind;    tin    motions   and  equilibrium  Oi 
lluidfc,  their  capillary  attractions,  the  vibrations   of  the  atmosphere   ot   wlid 
bodies,  every  breath  of  wind  that  blows,  every  mote  lliat  sparkles  in   thi 
i .  am,  supplies  u-  with  an  Instance  in  point.    On  u  wider  scale,  the  law  of 

gnrlmtlORi    i lifted    bj    the   consideration    of   three   gravitating   bodies  in 

motion,  produces  ■  problem  which  has  resulted  every  effort  oi  ingenuity 
industry,  stimulated  by  the  strongest  motive*  which  can  excite  men  to  i 
lion, — (Sir  John  Herschel,  art.  Mathematics  in  Brewster's  Encyclopadia,) 

It  is  to  celebrated  mathematicians  accordingly  thai  we  are  principalis, 
indebted  for   our  extended   knowledge  of  the  material    world.      Y 
Herschel,  Arago,  Frceuel,  and  many  others  whom  we  could  name. 
by  maturing  the  theory  of  light  alone,  done  as  much  towards  cula 
our  minds,  and  instilling  new  nud  imposing  ideas,   at  was  ever  accom* 
plisbed  by  tbo  metaphysician  in  his  endeavours  to  illustrate  our  mental 
operations;  that  mind  must  indeed  be  obscured  and  prejudiced    bj    the 
scholastic  discipline  of  exclusive  universities,  which   can   underrate  the 
moral  effect  of  the  recent  researches  on  heat,  magnetism,  Sec,  as  in-'- 
hy  Leslie,  Harlow,  Melloni,  &c,  in  short,  there  is  not  a  modern  disc 
In  physics  which  we  do  not  owe  to  a  mind  necessarily  trained  in  mathe- 
matical reasoning.     The  characteristic  of  mathematical  reasoning, — that 
of  being  a  successive  chain  of  deductions  from  assumed  principles,   tbroM 
itself  so  constantly,  and  so  obtrusively  on  the  mind,  that  we  confident!} 
assert,  mathematicians,  better  than  most  others,  can  appreciate  and  under- 
•i  1 1 1. 1    the    form     of  moral   evidence  and    probability;    since  it    must    bt 
allowed  that  he  who  can  institute  a  comparison  between  two  specie   ,,| 
conceptions,  is  more   likely  to   rectify   both,  than  he  who  lias    only  one 
present  to  his  mind.     The  learner,  when  for  the  first  time  he  comprehends 
the  demonstration  of  a  problem  in  Euclid,   attains  a  conception  of  th. 
limit,  to  use  a  mathematical  phrase,  to  the  "infinite  chain  of  probability," 
and  can  appreciate  the  force  of  any  link,  by  at  once  perceiving  its  relation 
to  that  limit.      The  politician,  or  the  man  of  the  wotVL, 'wW  Www 
other  than  moral proluhitity  us  n  ground  for  conVuAwn/ia  wwt«t  \v&*si  \«» 


appro  i  tatty  Idem    of  IhU  nature,  natal  be  i* 

convinced,  like  npfartal  beta*  and 

matter." 

i  i mil letoetli  -  would  »how  tlii'in  tlio  necetaity  there  i- 
raaMninei  to  MpuraiD  all  i1kh!i--:i.i'I   idea*,  ami  «-.-  lb)    h  MtckuM  thai   ill 
(bote  concerned  in  the  pro  lb  i    i  .   I    . 

ibc»e  which  relate  not  i  i  i in-  i  r  n  hand,  and  nhollj  leave  then  MM 

of  the  reckoning.     Thi  a-bioh  in  ■■■•.  t<  beaidea  qu 

•  absolutely  rt"H  |   aO 

carefully  pmeiised." — (C<md»ri  >/  the  t  I  '/^, 

».) 

We  hare  bow  to  Donaidej  the  chaxge  made  against  mathemi  I 

il    dixptxtra    (he    nun!    I..    »i  i-    of    two    oppixil--    iA«.c:i 

credulity  and  teepticism" 

■\  iha  oppo  .  those  iini. 

:ll  (1I1<1     WVIU-l!),    ullirll    lllO    plliMlft    Of    II: 

in  Iheanivene  of  d  rcquiroa  .  ibej   (main 

ivlicii   thej    venture  hi  apandate    beyoad    I 

diasrama  and  calenlatlons,  on  tl m  hand  to  accept  lluir  ■  i  mm 

author  Imagination;  or,  on  the  other,  to  repoj  gethec  o« 

s  incnpablc  of  r«ril)-inf.*—  {Rrrir.tr.  p.  411.) 

To  Bohfitantiate   this  view  tin-   writer  qootce   this  parage   from  a 
l-%ini»(iiTiii:u;  mstaphytii  1:111.  (J.  Sul.  it).     "  In  »o  fnms  the  1  -  iaa 

u  I  to  his  own  i le  of  thinking,  and  ignorant  of  boj  " *  1  i«-r. 

applies,  or  does  not,  apply,  i<  to   the  supersensible,  what  must   Ibflowl 
com  the  lupcrsensibb  world  i'  denied,  inasmuch  n»  it 

cannot    I*;    mathematically    >1.  ni- u-.t t-.n. ■. I ;   and    in  the    latter,    nlnrriird 

on    the  ground    of  feeling  Bad  bnagjnatioB.  'Dins  on  the  one 

alternative,  tin:  mathematician  hi-conn  <  ncn-  ■  alrrialist .   OB  the 
other, 

It  is  impi  ivr.id  tin-  lembbtaee  of  repetition  in  an  endea- 

to    confute   a    eerica   of   assumptions    haic.]    011    the    anme   fallacy. 

Having   denied  the    oonflned    nation    of   mathematical  pursuits    and 

baring   shown    that   thejr  nfiCCSSarUf    imply  an  acquaintance   with,    fend 

of,  the  phenomena  of  the  material  world,  there  exists  no  d  priori 

1  for  assuming  that  they  have  that  prejudicial  sfiei  1  on  the  mental 

F.«cultioK   which   it   has  hoi  d    tln-\   llSTO,  by  those  who  tool  ;m 

en "a-  ot  partial  view  of  their  domain*.    Hue  11  ii  at  ■  bu  no  peel 

rroducc  that  defect  in  the  faculty  of  jadgmeat  whieh  i* 
implied  by  credulity,  since  its  cultivation  ■  1  ■  •■  ••■  not,  necessarily,  cxcludo 
that  ofothet  model  of  ten  toning,  or  other  intclhrtu.il  pursuits,  bjf  "Inch 
ill-  judgment  may  be  strengthened  and  habituated  to  the  exercise  of 
caution,  skill,  and  sagacity.  If  by  toeptidtm  ii  measl  oalj  thi  raapanaios 
of  the  judgment  till  more  evidence  ii  brought  forward  by  which  it  may 
l>c  formed,   this  cannot  be  surely  imputed   as  a  defect  in  the  reasoning 

•    trust   that  no  other  meaning  wai   covertly  intended, — 
tluit  re  baa  no!  been  had  to  that  wont  of  oontruvassiaJ  weapons, 

I   in  one  capable  of  wielding  hitter, — the  endeavour  to 
overwhelm  .111  opponent  by  exciung  popular  prejudice  agairvA  Vb£Eb . 

•'Again,  with  rv»peet  to  the  danger  of  scepticism  ax'nVtm  vtwa  \!v«e  Xtf* 
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of  mathematical  rcvuoninR,  the  distinction  has  boon  beautifully  p 
between  tb  9l  deduatht  and  indvctit*  habit*  of  thought*.     Dftluctir* 

habits,  Uumb Mqnlnd  in drawing consequences  from  ascertained  law*,  haw 
in  Ihemselres  no  tendencj  to  direol  thi    mind  towards  th«  content; 
a  Supreme  intelligence,     R  hi  rw     inductivt  habits,  iboM  which  are  matured 
by  ■Maiding  iV.'in  effects  towards  their  causes,  by  discovering 
unknown,  bavs  ova*  boon  fuund  in  union  wiib  n  disposition  to  view  the 
phenomena  of  tin;  universe,  in  connexion  with    one  Supreme  inic-lligtnct 
and  will. 

"The  Hoat  of  unbelief  U  usually,  indeed,  not  the  understanding,  but  the 
heart.  It  is  unhappllj  inn-,  thai  1 1,.-  hiyhe-t  attainments  i n  all  branches of 
philosophy  and  literature  bare  nol  been  incompatible  witli  vague  or  folie 

of  religion.    But  surely  it  is  not  nt*  erioualy  to  confuti 

ment,  which  would  discourage  the  study  of  anatomy,  because  tome  distil* 
£iii*hed  anatomists  have  been  suspected  of  materialism:  whi<.  h  wi  uM  pro- 

i  nuturul  lnst.it >,  because  -nine  of  llio  most  attentive  observera  hare 
Weakl)    regarded  all   the  phenomena   of   life  as  the  results 

Dilation;    and   banish   mathematics,  becauso   some   of   those  who 
i  ultivBtod    them  with  success  have    reasoned   ill,    or   decided  falsely    \ 
ma  of  i  lie  highest  importance. 

"  .'ill  the  sciences  may  bo  made  the  hand-maids  of  religion.      And  of 
i'o  science  of  mathematics,  as  applied  to  Investigate  the  pheno- 
mena of  the  natural  world,  has  ever  occupied  an  honourable  and  prominent 
|ii;in-."— < Chi  wilier,  pp.  34. 35.) 

Whatever  may  have  been  the  reviewer':-  ini.ntion.it  is  obvious  to 
oJl  impartial  persons,  that  his  xcal  lias  hurried  liim  into  u  violation  of 
sound  reasoning;  the  tendency  of  one  pursuit  cannot  be  to  generao 
opposite  defects  in  minds  ximilarli/  constituted:  if  both  these  defects  be 
generated  in  minds  pursuing  the  same  study,  it  is  to  the  result  of  the  con- 
stitution of  the  minds  engaged  on  that  pursuit,  and  not  to  the  pn. 
Uself,  that  the  evil  is  to  he  attributed.  From  what  we  have  already 
urged  it  may  be  conceded,  that  if  a  mind,  not  nnturally  endowed  with  a 
sound  faculty  of  judgment,  be  by  circumstances  trained  to  mathematical 
studies,  'he  result  may  he  credulity.  The  fact  i>. !  rcdulity  and  * 
Ottght  not  to  have  been  brought  into  opposition;  they  are  not  results  of 
dillcrent  degrees  of  one  intellectual  faculty, — imagination  is  always,  more 
Or  less,  at  the  bottom  of  the  former.  A  person  i*  not  credulous  because 
he  is  incapable  of  weighing  moral  evidence,  and  deciding  from  the 
balance;  but  be  is  credulous  because  his  fancy  interferes  and  pn 
his  judgment  alone  from  acting.  Mr.  Dugald  Stewart's  assertion,  that 
"  in  those  who  have  confined  their  studies  to  mathematics  alone,  there 
has  often  been  observed  a  proneness  to  that  species  of  religious  enthu- 
siasm, in  which  imagiiuiliuii  is  the  predominant  element,  and  which,  liks 
region,  is  propagated  in  a  crowd,"  should  have  been  considered  better, 
arc  it  Was  cited  in  favour  of  the  t>  ndency  of  mathematics  to  generate 
lulity.  The  temporary  prevalence  of  Simeonism  at  Cambridge,  alluded 
to  by  that  gentleman,  is  not  a  sufficiently  decided  case  in  point  to  have 
1 1 1 ii- -It  weight;  it  was  nut.  wa  believe,  any  new  creed  in  religion  and 
morals,  hastily  embraced,  and  propagated  with  that  faruUicisRl  ami  in 
temperance   that   characterize,  those  moral  epidemics,  which    seem  to 


tVneivell's  Bridgeteater  Treatise,  iwoV  i!v\. , «.  i>,  ft. 
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I  vvi-akncasof  juil^ni'iit  among  thi  meon 
•nlj  advocated  n  more  strict  observance  of  <  '■  tUiu 

ions  of  . ■!.  MB  "t  ri|UiJljr 

eound  mind* and  liberal  education  may  differ  in  opinion:  it'  nmoi  of  thoae 
who  embraced  his  doctrine*  were  mathematicians,  that  wiu  the  necessary 

HOC   of  thi;   majority  of  student*    lit    that    iininr-itv  being  *Ucb. 

It  should  ■  i  stated  what  wmi  the  proportion  betwi 

4i<l,  imc  eoBTttti  to  tl»  in:  and  again,  of 

limn  frrn  rnimhrri   what  pioiKnttoo  of  each  wax  t<i  be  allotted  i" 
who  studied  mathematics,  and  to  those  who  pursued  cUs*icul  literature. 
Unlet*  thi*  statement  were  made,  the  Million  i»  but  a  rupue  generality, 
of  n»  ratae  in  such  an  ugunent 

Wi    think  the  ten  B  following  passage  from  Mr.  Stcwarfa 

II  the  progreM  'it'  Philoeophy,"  (Suppleroi  nt  to  I  dinburgk 
Ewt/cltijMrdia,)  is  not  exactly  consistent  frith  the  eoneliiiion  intended  to 
be  drawn  by  the  reviewer  from  thow  hi-  bus  ndilti-     I 

"  Nothing  i*  mora  interesting   rnd  hataMtrM  than  to  remark  the 

uitions  in  the  nuc  mind,  of  the  hi  ;al  endow- 

ment* with  the  hk«i  deptol  ibl    abemtiona  of  tike  umlen»Ut>il;;i;/.  and  even 
incea,  with  lha  iiii-i  ehOdieh  super*:  >    i        i  the  inulti- 

Nor  »»*  tin  I  bo  severer  sciences  on  all  wmmwu  an 

effectual  remedy  against  *uch  illuMon*  of  the  imagination 

the  example*  of  thcie  deplorable  aberration*  are  taken  from 
divine*. juri»ts.  and  metaphyakuana  .  :iec  is,  that  Mi. 

by  "  the  severer."  alladed   to  physical  anil  miitheni.rii.il  .  and 

lorcd  them,  Uy,  at  an  effectual  remedy  foe  keeping 

:    thr    illusion*  of  imagination    by   strengilniiiii,,'    the    bai  ul 
judgment. 

Though  we  do  nm  allot!  light  to  the  opinion  of  individual*, 

as  to  intellect  of  any  study  in  which  they  cither  dfl  OS 

not  excel;  we  admit  the  full  (ban  «  of  the  evidence  deduced,  bol 

J  eonduct  and  intcQectoal  onltmtion  of  thote  eel  bated  fur  any 

rticular  line  of  study,  as  to  the  effect  of  that  Study  a  the  mind.     W« 

to  the  authority   of  Qennan*  deciding  on   the  inferiority  of 

mathematical  to  classical,  or  metaphysical  studies,  for  forming  the  moral 

constitution,  because  the  nation  is  eminently  tmwathoiBtttical;  and  yet 

that   which  could  giro  birth  to,  and  adopt,  the  speculative  eyeUaoa  of 

Dken,  Schelling,  Qoldbci  L  Vt\>-~.  Wes  Von  Ksenbcck.  and  others, — thu 

ind  phrenology,—- the  country  notorious  beyond  every 

:■  for  the   uni vernal   diffusion   of  scepticism,  for  which  they  arm 

term  rationalism, — ennnot,  we  suppose.  In-  «-» t.-.  1  hy  tin-  .-inti-muthc- 

cal  party  a*  having  attained  Hint  healthy  -i  ite  oi  intelleotoal  culti- 

■ii,  which  the  line  of  studios  pursued  ought  to  have  engendered, 


: 
I 

I 


•  The  teiiowar  obssi  m*,  triampliantly, 
that  there  are  four  saperxnninenl 

Male- 
hraiK-he,  and  Locke :  that  the  Inst  was 
thr  . -->h  inn-  WOO  won  not  a  mat lii-iua- 
tirian,  *iii!  yet  how  superior  he  won  to 
the   tit  li ■  r   tin 

Cm  mathematical!),  (hat  his  aoquire- 
ia  UiMi  ideate  arc  unknown  to  all  i 


tlii-  worlil  lnit  Oh  reviewer.  LeibniU  did 
iimi  baeOBM  »  inatlii'iiiatioiun  till  he  wn» 
twenty-three  yror»  of  aj?e,  and  hin  mind, 
it  may  lie  suppoM'd,  I  ind  nearly  "' 

iu  full  viuour.     Desoaita*  was  ■  esnJtw, 
like  Pascal,  nml  though  Inferior  10  Locki 
jet  i"'  wax  iniiv  to  m  haMn|  Vmsa  tai 
considerably  befote  two. 


•Mi  srL-i.v  at  vat  mouth*. 

according  to  its  ndroeat.  -      fbi    fool  e   national 

,  h  .11 .  i.(-  ristic  ii'  nil',  of.  iln-  (i. Tin. in.,  .,:i.l  ii  ivill  Li'  admitted  that,  when 

BOl  duly  restrained,  this  faculty    is    the    BOUrCi    u  ioml    ohliy 

if  (Ji.riii.itiv  liis  |iruiliii'r.l  pm  ing,  metaphysicians, 

quariatis,   ami   phil  f  a   higher  rank    than   other  contemporary 

nation*  in  recent  tin*  B,  it  hue  also  pvi  n  birth  10  more  credulity,  fana- 
i  !•!  -  in.  fully  .  ami  ci  im.\ 

'flu'  I'rrnrli,  as  a  nation,  (annul  be  adduced  in  evidence  on  the 
i.ilur  aide,  because  there  was  till  lately  do  general  intellectual  cultivation. 
in  that  country:  Inn  the  most  inveterate  enemy  of  abstract  science  aa  a 
iv,  must  admit  thai,  aa  individuals,  (he  Soavana  of  Paris  arc  pre- 
i  iiiiiiciK  for  their  high  moral  ami  intellectual  excellence-.  P'.Membert's 
rirtues  aro  universally  allowed;  and  his  riMiteniporariea  and  successors 
in  cultivating  mathematical  studies  are,  almost  without  exception,  excmpl 
from  any  stain  on  then  character.  M.  Arago,  in  the  present  daj,  is  not 
more  distinguished  for  his  profound  mathematical  and  physical  know- 
ledge, than  for  the  political  influence  which  hi*  firmness  and  reel 

obtained  for  him  in  a  country  torn  by  factions.  The  late  t 
offered  to  defend  an  important  fortress  at  a  critical  juncture,  and  Napoleon 
would  have  accepted  his  services.  L'ondorect,  whose  literary  decisions 
have  been  pronounced  by  a  comprint  authority  as  entitled  to  the  highest 
deference,  was  a,  distinguished  mathematician  at  sixteen.  The  striking 
.mil  nearly  single  exception  presented  by  the  two  Bornouillia*,  to 
•re  consider  the  general  rale)  is  fully  admitted;  but  it  has  such  an  ahun- 

dt 'I  parallels  among  philologists,  jurists,  metaphysicians,  and  div 

(hat  we  think  no  one  <au  assert  equanimity  of  temper,  ami  exemption 
In. in  envy,  malice,  and  all  unchniitahleness,  to  be  the  usual  result  of  phi- 
iotmphical  studies,  as  they  are  termed. 

\VV  will  not.  for  obvious  reasons,  cite  examples  of  moral  excellence 
from  among  our   living  countrymen  distinguished    for  their   m  i 
attainments;  yet  we  cannot  refrain  from  alluding  to  one,  because  the 
attainment  of  profound  knowledge  in  abstract  science  being  rare  in  an 
Individual  of  her  sex,  such  au  example  naturally  presents  itself  in  n  dis- 

limi  on  the  lii ■iielii-iiil   effects  on   the   moral   character  of  sucl 
If,  then,  to  a  knowledge  rarely  equalled  by  men,  be  united  every  quality 
that  can  adorn  a    woman,   that   knowledge  being  enhanced   by   tile 

i    -iiiii  ill'  ca tensive  acquirements    i"   other  studies — \vc  may  at  least  be 
allowed  to  quote  her  opinions,  her  pursuits,  and  her  example  on  our 
in  contrast  to  those  of  the  culpable  De  iStael. 

I  '  t  any  one  recall  to  bis  mind  all  the  quarrels  which  have  dis- 
tracted   the    world   of  literature,    from   the  earliest  ages  t.,   the   present 

moment,  let  him  reflect  on  the  bitter,  relentless,  bloody  hostility 
by  purely  speculative-  matters  of  opinion,  such  as  those  between  tU 
Nominalists  and    R<  ilists,  between  the  Roman  and  Canon  jurists,  the 
Jnnscnists  and   Molinisi.-.  v.iih  numberless  others  to  which  we  will   mm 
allude:  and  then  let  him  decide  whither  the  cultivators  of  abstract  ami 


"  We  sny  nearly  single,  for  the  unfor- 
iimi.ii  diftcrcncce  between  Kcnrton  ami 
Phunataed,  which  have  lata!]  been  brought 

I"    tight,    STB    venial,    compared    to    the 


unnatural  hostility  of  th.?  Swiss  brother*; 

and  tin?  exact  proportion  of  Mama  to  bt 

imputed  to  Fliutistceri  r,r  his  creiit  uppo- 
iicnl.  is  "till  a  matter  of  i'.iscii- 


jJijV'  .«i  nil  periods,  dtrtingaulted  for  iImIi 

vrnuxu  I   moderation.     Hut  we  quit  Ihin  argument,  faned  on  u» 

rtions  >v.-  li.iv.  I-,  return  to  oai    more 

general  an<l  more  likely  «<■  conciliate 

It"  the  intellecto.  i  ■•"■rally  referribla   to  those  of 

judge*  in,  and  the  predomu  met  ol  ono  claw  ova  '!>■ 

•tKcr  primarily  determine*  each  individual  mind  t"  IbOM  pomiti  wbkh 

more   particularly  dsDMUld    'I  I                        of  tlia!   OO0S    then  tllO   question 
treed   from  all   DM                 I  I  of   imagination,  since 

is  too  powerful  to  ad  mi  I  than  cot 
aad  is  lin  :                                             itiori.      Wh-n,  there 

I  with  that  rare  genius  which  render*  him  u  Im-ik-I' 

takind,  by  the  bap]              -  creations  as  a  pot  or  a 

musician.                       Km   «™   and   future   ages:  I  <ral 

i  lie  giro  him*  of  bis  pnraoitJ  after  be  bni  pasaed 

through  t!  ine  of  school,  should  be  the  improvement  of  lii-  J 

ment.  o  preserve  bit  imagination   ndb  a  ithout  »uppm»ing 

it:  by  so  doing,  he  will  most  probably*. .  are  thi  maximum  of  I. 
the  undue  influence  of  ordinary  u  du 

judgment.  being  the  source   of  all   the  evils  which  dil 
;!;•■  iu'lii  idual,  as  surely  aiaioo,  v> Inn  it  is  of  an  exalted  me 

h  proii  it  good  i"  society. 

not  suffering  any  extrinsic  cause  to  induce  him  to  pursue  ono 
line  of  studies  in  preference  to  another,  hut  by  adopting  that  for  wl 

I-  an  especial  bscKnatiou,  he  iriD  most  certainly  attain  the  end  in 
new,  and  be  scoured  from  the  exclusive  effects  of  one  study  by  th< 
invariable  tendency  of  cadi,  if  pursued  with  steadiness  and  energy,  to 
lead    |o   and   connect   itself  with  others.      The  endeavour  to   exalt   the. 

dies  at  the  expense  of  another,  is  par- 
ly to  he  deprecated,  not  only  as  causing  an  undue  influence  in 
oing  the  choice  of  pursuits,  nlii-i..  in  our  opinion  bii  own  feel- 
ings—the  suggestions  of  the  individual's  mind, — ought  alone  to  de< 

tng  those  bickerings  and  animosities  so  detrimental  I" 
the  general  intellectual  advanci  me, it.  Instead  of  exciting  the  phi- 
lologist, the  historian,  the  met aphy .iei.m,  the  naturalist,  the  poli- 
tician, tuel  the  in  itlinii.ilieian,  ti>  n-giud  with  jealousy,  or  to  treat 
«ith  contempt,  the  pursuits  of  the  others,  true  philosophy  should  poinj 
I  to  each,  that  U  II  equal  in  dignity  if  they  contribute  to  the 

happiness  of  the  individual,  by  alluring  hitn  from  the  debasing  ten- 
dency of  sensual  pleasures;  and  the  contest  among  tin  different  culti- 
ratot  tould  be  to  prore  the  hen.  ii.  i  il  effects  of  each 

species   on   the    mind,  by   sedulously  cherishing  courtesy  and  charity 
Is  their  fellow-labourers  in  the  vineyard,   and  not  to   flatter  their 
own   indolence  or   presumption   by  striving   to  depreciate   the  utility  of 
exertions  of  which  they  are  incapable,  or  to  which  they  are  averse. 
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A  POPULAR  COURSE  OF  ASTRONOMY. 

N'«.  IV. 

In  the  last  chapter  was  points!  out  to  the  reader  a  method  reauilt 
applicable  to  the  determination  of  the  difference  »f  latitude  of  any  two 
bUms  on  the  earth's  surface.  It  was  simply  to  observe  the  number  ef 
degrees  through  which  any  of  the  fixed  stars  had  been  made  apparently 
to  ascend   or  descend  on  the  vault  of  the  lira.  the  changi      ; 

position  '•('  the  ohm  rat. 

But  every  star  has  another  apparent  motion  besides  that  which 
arises  out  of  an  alteration  in  the  place  from  which  it  is  observed. 
Tln-i  apparent   npiiion  from  east  to  west,  which  is  eowmoa  to  tl 

Whole  host  of  tin-  itan,  and  by  which  each  star  is  made  t<i  describe 
■Vout  15  degrees  of  the  circle,  which  is  its  apparent  path,  every  boat. 
Benee,  whilst  an  observer  is  changing  nil  place  ami  his  latitude,  the  star 
which  I,..  hai  observed  will  itself  have  had  an  :i|.|.irrni  motion  towards 
the  east,  arising  limn  a  cause  quite  independent  of  bis  changed  place, 
nd  out  of  the  whole  apparent  motion  of  the  star  he  will  rind  a 
<  ascertaining  how  much  is,  and  how  much  is  not,  due  exclusively  to 
iis  change  of  place. 

Fortunat.ly,  however,  the  star  will  return  after  21   sidereal  hour*. 

23'  56'  lIC'i    ,i „  s,,|.„-  tin,,.,  exactly  to  the  same  place  in  which 

ma  at  the  period  of  his  first  observation  ;  and   if  he   repeat  his  ob 
toon  tit  that  moment,   the  result  will  bo   precisely  the  same  a*  tlwugh 
:ie  stars  had  not  moved  at  all  In  the  interval. 

Thus,  then,  if  he  makes  his  second  observation  precisely  2:t '  51? 
44-09"  after  the  first,  he  knows  that  any  change  in  the' apparent 
altitude  of  the  star  must  arise  from  bis  motion,  and  not  from  any  appa- 
rent motion  proper  to  it.  And  this  remark  applies  to  all  that  has  been 
said  before  of  that  apparent  motion  of  the  stars  which  is  produced  by  a 
change  in  the  position  of  the  observer. 

l-his  subject  will,  however,  be  better  understood,  when  the  reader's 
of  the  earth  ****  Ca"ed  ""^  •P"-'"™"*   U'  ,he  diu"»al  mi>ti<m 

It  has  been  shown  that  the  earth  is  a  huge  isolated  mass,  having 
no  contact  w.th  any  other,  but  self-supported  insane. 

these  eirm.I  .  **  °T  °CCUr  *°  t1'*  "  "'"-  ***  a  nui8*>  P1^"1  " 
rlt  atlT  T'  7i0M  BWfece  hM  "  'Jt,"r  contiguous  surf,, 
place Toll  T  ^Mesial  or  suspending-chain  to  keep  it  , 
aJ\]^  tT?  y  ' '-  if  «y  external  force  were  applied  to  it. 

-vn,:,- :,:;;;;;;;:;:,;■  mii',;''1  ■''••''■--.,,■ .,l:n,i(.,  kIlowfu! 

other  opposing  ^^'''"'"/'^^i'^uRsinc^  then-   i»   ■'"    ' 
is   true   as   to   ,.l,e   fact     I  Stroy  "'  «»«n»ue  for  ever.      And  that  ifail 

amount  of  tl,e  disturbin     p    Vever   6™*   r,r  however   small    may    be    the 
gree  of  the  motion       ifj'u' ''  Vi'r-vinG  only  "'  thi»   wapect  as  to  th 
•hat  this  baU  should  be     Za " />ccur   to  them,   therefore,   as  quite   posaible 

k provided  there  be,  or  JS  f°nU\'"-']'e^  («>'»  «"1  eternity,  in  motion, 
"We  of  moving  it.      Nav   n^        "  '"  t':tlst<'n"     ■'"   external  power 
y>  "icir  peculations  on  th. 
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case  may  bo  carried  yet  further.     It  is  u  |irin<'ipl«  of  mechanics,  that  if 
motion  be  communicated,  by  impact  or  otherwise-,  to  a  mass  in  any  other 

itfon  than  through  its  centre  of  gravity,  this  maw,  when  left  to  h 
"rill  hare  two  motions,  one  n  motion  of  translation,  in  which  nil  it*  pnrt*, 
including  it*  centre  of  gravity  partake  in  common — the  other,  u  m< 
which  will  ultimately  be  a  motion  of  rotation  about  n  certain  axi*  through 
it*  centre  of  gravity,  in  which  only  those  parti  of  the  body  which  are 
without  this  ax;s  will  partake.  And  it  is  a  remarkable  fact  that  these 
two  motions  of  translation  and  rotation  will  be  quite  independent  of  one 
another,  so  that  the  motion  of  translation  will  be  precisely  the  came  a* 

1 1  the  mass  had  been  struck  through  its  centre  of  gravity,  and  there 
had  been  no  rotation,  and  the  motion  of  rotation  the  some  as  though 
there  had  been  no  translation,  tie  oentre  of  gravity  of  the  mass  having 
been  held  at  rest.  Thug,  were  the  mas*  a  sphere,  and  bad  it  been 
•track  otherwise  than  through  its  centre,  it  would  necessarily  spin  round 
one  of  its  diameters,  and  at  the  same  time  move  forward  in  a  straight 
line,  with  a.  morion  of  translation.  Also  this  spinning  motion  wonM  U- 
the  same  as  if  the  axis  about  which  it  takes  place  had  been  kept  :it 
like  that  of  a  globe,  and  the  motion  of  translation  the  same  as  though 
the  bnll  had  been  struck  through  its  centre,  and  had  not  therefore  »pun 
at  all  on  its  axis. 

And  all  this  is  true,  however  slight  the  impul.w  whieh  might  he 
given  to  it. 

To  put  this  fact  in  a  more  striking  light,  let  us  suppose  the  force 
of  gravity  on  the  earth's  surface  for  nn  Enttant  to  I"-  dtitrogtd,  and  let 
the  reader  be  imagined  to  have  constructed  a  sphere  of  clay,  and  having 
done  so,  to  bold  it  up  in  his  hand,  and  then  to  unloose  his  grasp  from  it. 
It  would  immediately  I"  _'in  to  spin  upon  one  of  its  diameters,  and  to 
move  onward  through  space  with  an  uniform  motion,  which  would  I 

■>  own  accord  alter  its  direction,  or  cease.  There  being  DO  force  of 
gravity  to  draw  it  downwards,  bad  no  force  whatever  been  communi- 
cated to  it  when  it  was  set  free,  it  would  have  rrttni;  but  it  will  bat*, 
been  found  impossible  to  set  it  free  frnm  the  hand  without  OOOUDusi- 
cating  some  motion  to  it,  and  it  is  an  infinity  of  chances,  that  tin 
direction  of  that  motion  shall  not  Imve  been  precisely  through  its 
centre;  in  which  case  there  will,  of  necessity,  liave  resulted  a  motion 
of  translation,  and  one  of  rotation. 

It  is  scarcely  n  to  apply  this  illustration  to  the  case  now 

under  our  discussion:  that  the  Hand  by  which  the  materials  of  our  | 
were  brought  together  could  have  been  withdrawn,  and  yet  that  mass 
left  quiescent  in  space  no  one  ventures  to  deny;  but  that  it  should  move 
u  the  simpler  cace,  and  that  the  same  Hand,  when  it  had  spread  upon 

face  of  the  earth  its  glorious  covering  of  green  herbage,  of  Ho 
and  of  forest-trees,  and  sent  forth  the  cattle  on  a  thou-and  hill-,  should 
then  have  imparted  to  it  that  impulse  in  space,  whence  should  p •■-nit: 
the  alternations  of  day  and  night  for  the  repose  of  every  living  animal, 
and  the  periodical  changes  of  heat  and  cold,  whereby  every  variety  of 
vegetable  life  should  be  made  to  bring  forth  its  fruit  in  d»c  w»£ittv  \s> 
far  the  more  probable  of  the  two  .suppositions. 

1  thin  earth,    then,    which   we   know    to   oxk,  *w>WuO-  Yft  C^Re 


' 
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should  lie  in  motion,   ih.it   it  should  revolve  and  uniformly 

round  one  of  its  axes,  and  at  the  same  time  with  it  motion  of  translation 
fonrard  in  space,  will  not,  therefore,  seem  improbable.  In  fact  it  i* 
Been  on  the  whole  to  he  more  pi  n  tl.it  it  should  he  at  n 

Let  ub  now  consider   the  matter  in   another  light.     In  o  formtr' 
eha;  bwrrat  was  supposed  to  set  out  from  the  north,  and  travel 

southward  round  the  earth ;  and  it  wae  shown  that  t  such 

on  observer  most  (to  explain  the  phenomena)  be  supposed  continually 
to  roll  with  him.  causing  hy  its  angular  approach  to  some  of  the  fixed 
■Jan  ns  it  thus  rolled  along,  and  its  recession  from  in  apparent 

approach  of  the  stars  northwards  to  the  horiron,  and  their  ultimate 
inunersioB  beneath  it.  and  the  eonvetaa  of  ;dl  this  southward.     Now, 
moving  tonthward  from  the  north,  let  u*  suppose  hint  to 
move  eastward  from  the  week     His  horizon  now,  as  before,  rolling  along; 
•dill  !>  11 11.  those  stars  which  aro   behind  him  will  continually  appear  to 
descend    upon   the  vuult   of  the   heaven    behind   him,   and   those    before 
liim  toaaoead;  thus  tins  %v ill  ap|icar  to  rise  to  the  eastward,  to  revolve 
over   his   head,   and   to  set  in  the  west.      Let  him   now   Ik-   supposed  to 
Am  with  such  rapidity  at  to  describe  in  twenty-four  hours  the 
•  in  n  inference,  of  the  earth,  nnd  to  continue  this  gyration  uniformly 
and    OBCOBSi  lonslj   for   ever.     As   his  horizon   is  thus   brought  CO 
ally  into  dineranl   positions,  with  reference  to  the  stars,  and  as  Lv 

respect    ill.-  f.ut.il"  the  motion  of  his  horizon,  he  will  necessarily 
■appose  the  stun  thi  msolves  to  take  up  different  poeitions  with  rega 
Utt   aoriaon,    to   ascend   from   beneath   it,   pass   orcr   the   space  above  it, 

Mteend  again  beneath  it,  and  every  twenty-four  hours,  to  make  a  oobb 
pttta  rarolntioa  about  him.      Now,  instead  of  the  observer  thus  q 

mK  coiiimaiiiv  ,-„„,„(  ,|„.  <Jir|hi  let  m  suppo,,.  hjra  to  ;  :.  rt.st 

■M  the  earth  itself  i..  move,  carrying  him  round  with  it.    The  appear- 
ancos  oi  the  heaves  will  masitestlj   be  to  him  exactly  the  same 

The  only  difference  of  the  cases  is  this;  instead  of  the  observe* 
win  f  l"  e.vt0^'P"Hi,ion  »  »">■  horizon,  oeci  i   different 

h     amfS.  -°  "  T7'"n  "f  tU,:  n«'d  ***  *•  -«n  ■«  ""her. 

/"    '""!;'.""-  «!-'.  will  be  made  to  occupy  in  succession  precise!, 

»     1-sK.on.  as  his  differs    borixOB.    did  On    the    former    eW 

^"Sitt:' j >  of  the  motion  o/E 

a  proper  motion  of  the  stars  them- 

own 

«P»m  'M'''^N'?xis'^„okinrh.Tril'1  ""  ,'"1""1  P'-Tf'^'y  i"  space  as. 

ftMStnt  to  us.      The  heaven.  1      .  i       "' '«"-'ilrane«  <*  the   heavens   daily 
'  '"«  tO  choose  Let w(.„,  V,  '    ,   °         Bppear  t0  turn  roi""<   "•        ' 

; '—^ts :?',".; ;;;':;  -v''1'''1-^'1— ■''-• 

"'"'''^r^^TlZZZZg**  **  «"*  — 'v««lau7 


ward  inc1tl.«;7i "'c   """  "rPar<,nt  ascent  of  the  stars  to  the  cast- 

■*£  3K^*5C"       l,i '  ""■ 1,OMli<m  rf  his 
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n  this  last  hypothesis  to  be  in  the  highest  degree 
probable  from  the  fact,  thut  the  earth  i*  u  mass,  separated  And  isolated 
from  till  others,  and,  as  it  were,  self-supported  in  space.  Certain,  tkrre- 
uiy  motion  communicated  to  it,  and  it  ili.it  motion  were 
communicated  otherwise  than  through  its  centre,  certain  to  revolve  for 
ever  upon  one  of  it*  axes,  as  well  as  to  more  forwards. 

let  lis  consider  the  probability  of  ike  other  hypothesis,  ws. 
the  bnaTCm  Bad  all  their  host  do  really  revolve  round  u*  every 
m  hours  as  the-  appear  to  do.  It  has  been  shown  in  a  pre- 
ig  chapter,  that  the  region  of  the  fixed  stars  is  distant  from  us  hy  u 
lesa  than  one  hundred  thousand  times  the  earth's  diameter — 
reality  it  is  fnr  more  remote  than  so  many  times  the  diameter  of  the 
pfctth'l  orbit.  Iking  thus  dilt&nt,  the  magnitudes  of  the  fixed  stars 
must  be  enormous,  or  we  should  not  bo  able  to  boo  them. 

hypothesis  of  n  daily  revolution  of  the  heavens  amounts  then 
to  this,  that  millions  of  inine  n-  bodies,  stars  innumerable,  revolve  each 
in  its  particular  orbit,  and  each  with  a  Telocity  greater  than  il 
light  round  one  of  the  axes  of  thin  earth  of  our*,  «  kick  is  but  an  atom 
miiurison  with  the  least  of  them.  There  is  a  limit  somewhere 
-placed,  beyond  which  that  which  is  improbable  identities  itself  with  that 

fk  is  impossible,  and  this  kypotkesia  seems  to  pass  it. 
The   Improbability  may,  however,  yet  be  rendered  stronger.     The 
.called  fixed,  beOBOM  iliey  preserve  always   the   same   nl.itive  posi- 
tions, are  not  the  only  stars  seen  in  the  haw  re  am  other  bod 
who  v.-  apparent  positions  in  reference  to  one  another,  and  to  the  fixed 
stars,  are  pepetually  changing,  "  I'alantia  aidant  ccelo."     BeaJdee,  then, 
•  I  iilv  revolution  with  the  real    of  the   heavens,  these   must,  if  our 
•-  be  true,  have  a  continual  motion  anion ^  the  "t  her  stars,  and 
of  the   moat   perplexing   and  extraordinary   load.    The  no,   for 

instance,   inuit   be   gap] d,    busi  les   liii  daily  motion)  to   dOTC   hi  the 

same  direction  cuuiplcti  ly  through  that  girdle  of  stars  called  1 1 •  • 
once  a  year;  and   the  moon  once  a  montk.     The  planets  Mercury  and 
Venue  ma  posed  alwayi  to  accompany  the  sun  in  ki»  moti 

but  sometimes  to  lag  I"  bind  bun,  and  at  others,  to  press  on  bofore  hi 
altering   perpetually   in   hrightn.  •»:.    villi   <•  ich    rarji  I\    of   motion.      The 
planer  rapiter,  and  Saturn,  moat  be  rappoaed  V  .'ha,  sub- 

ject to  so-  ad  .1  lawof  change,  ns  t<i  appear  to  him   their  motions 

governed  by  a  kind  of  caprice,  and  to  render  it  difficult  to  say  whether 

R'  Spontc  sua  juaucne  vagentur  ct  crrt-nt.' 
Sometimes  we  must  suppose  them  to  trim-l  forwards  on  the  v 
.  ..i<-  bean  oa,  then  by  an  indirect  and  tortnoaa  course  to  retrograde,  at 
One  time  in  opposition,  at  another,  in  conjunction  with  the  sun,  thai 
presenting  the  image  of  a  wandering,  unsettled,  reeling,  and  lawless 
course  through  the  akj;  and  all  this  motion,  which  passes  through  its 
changes  slowly,  and  by  periods  of  months,  combined  with  the  steady  and 
regular  daily  mi  imonto  the  whole  region  of  theater*    The  com- 

iv  of  this  lis  potkeuH  renders  it  next  to  impossible  that  it  should  pro- 
.'".'.;,■.' i /.  of  whose  siilfid  operation  we  &bA  ra&  unvot 
that  surround  us 
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Now  let  us  place  the  hypotheses  together;  on  the  one  hand  we  hsrre 
to  suppose  t hut  thetC  millions  of  stars,  situated  at  immeasurable  divUmceS 
from  our  earth,  and  immeasurably  greater  thau  it,  nevertheless  whirl 
round  it  with  iiii-oncciv.il. I.-  rapidity  every  twenty-four  hours,  and  thsi 
lic.-.idi-s  tli!:.  motion,  certain  ol  thi'in  wander  perpetually  through  ipSOl 
in  tortuous  eccentric  paths,  subjected  to  some  unknown  and  taott 
complicated  law  of  deviation. 

On  the  other  hand,  t.ike  the  hypothesis,  that  the  earth  revolves 
upon  its  axis  perpetually  and  uniformly,  and  at  the  same  time  moves 
I'm  ward  in  space,  an  hypothesis  rendered  in  the  highest  degree  probable 
by  the  fact,  otherwise  ;iv .-. .-rlaiaed.  of  its  entire  isolation  in  space. 

The  improbability  of  the  first  hypothesis,  infinite  as  it  is  in  ittelf, 
is  intitiit.lv  ini  r .  •.  i  --.  «.l  liy  tht!  probability  of  the  second. 

But  however  conclusive  may  be  this  balance  of  probabilities,  the 
question  admit*  of  a  still  more  rigid  determination. 

la  the  first  chapter  were  stated  the  circumstances  which  absolutely 
prove  the  stars  to  be  material  bodies  like  our  earth,  subject  to  the 
.mi  l.:c. -ii-if  ittraetion  mil  EOOtjaO  M  what  We  --■■•■  an  •mid  us  ;  and  tliu 
Mime  is  ascertained  with  equal  certainty  in  respect  to  the  sun  and  planets 
of  our  system.  Now  this  being  the  case,  it  is  impossible,  from  the 
nnture  of  these  laws  of  attraction  and  motion,  that  this  sun,  these 
planets,  and  these  immense  and  distant  stars,  should  turn  continually 
round  our  little  earth. 

If  two  bodies,  subject  to  the  known  laws  of  attraction  and  motion, 
revolve  freely  in  space,  we  know  that  their  revolution  must  take  place, 
not  about  the  actual  centre  of  gravity  of  either  body,  but  about  their 
common  centre  of  gravity.  Now  the  common  centre  of  gravity  of  two 
bodies  is  nearer  to  the  greater  of  the  two;  so  that  the  point  about 
which  the  two  revolve  is  always  nearer  to  the  greater  body ;  and  if 
the  one  body  be  infinitely  greater  than  the  other,  it  it  infinitely  nearer 
to  it.  And  thus  the  effect  is  precisely  the  same  as  though  the  less 
body  revolved  about  a  point  coincident  with  the  centre  of  gravity  of 
tin-  greater. 

But  the  sun  is  infinitely  greater  than  the  earth.  The  sun  could 
not,  therefore,  if  the  earth  and  sun  only  were  in  existence,  revolve  round 
the  earth,  but  the  earth  must  revolve  round  a  point  infinitely  near  to  the 
centre  of  the  sun.  And  this  result  will  scarcely  be  affected  by  the  intro- 
duction of  the  other  bodies  of  our  system  into  the  discussion ;— the 
whole  revolve  about  their  common  centre  of  gravity,  which  by  reason 
of  the  great  magnitude  of  the  sun,  when  compared  with  any  of  them, 
is  a  point  which  may  be  considered  as  fixed,  and  which  may  be  con- 
sidered as  exceedingly  near  its  centre. 

It  is  impossible,  then,  that  the  sun  should  revolve  round  the  earth 
errery  twenty-four  hours.     And  we  must  take  the  other  hypothesis. 

The  earth  turns  upon  one  of  its  diameters  called  its  axis  every 
twenty-four  hours,  thereby  causing  that  vast,  hollow  sphere,  whose 
centre  it  may  be  imagined  to  occupy,  to  appear  continually  to  revolve 
round  it  in  that  period. 

Let  us  imagine  the  axis  of  the  earth  to  be  produced  both  ways,  so 
as  to  meet  the  surface  of  this  great  sphere  of  the  heavens  iu  the  points 
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P  aud  o..      It  "ill    thus   mark  out   tin;   two  poles  of  the   heavens,  about 
i   ill-.-  tints  appear  (<>  have  their  diurnal  path*,  of  which  ono  u 
represented  by  tlio  circle,  u  v,  in  the  figure. 


Lit  the  plane  of  the  equator  of  the  earth,  bc,  bo  produced,  to  in- 
teract the  sphere  of  the  heavens.  The  great  circle,  .to.,  iu  which  it 
will  <;  Oct  it,  will  li.   tli.-  equinoctial.     Any  plane  drawn  through 

the  axis,  VQ,  of  the  heavens  "'ill  internet  the  celestial  sphere  in  n  circle 
called  a  declination-circle,  of  which  circle*  psm,  shown  iu  the  figure, 
is  otic.       I'k!  rchM  are   thus  great  circle*  which  pa**  round 

leavens  from  one  pole  to  the   other.      BvtTf  p-eiliou  of  the  heavens 

is  snpposed    to  have  one  of  these   declination-circle*  passing  through 

of  tlicin  is  to  fix  the  pontion  of  any  star  on  the  vault 

of  the  heavens,  in  the  same  manner  u»  the  position  of  ;»  place  in  fixed 

the  surface  of  the  earth  bj  ii-  longitude  and  latitude. 

If  we  know  the  particular  dee lin.it ion-circle   which   piisji-i  through 

tar,  and  also  the  situation  of  the  slur  on  that  circle,  we  have  an 
accurate  OOBCCptioa  of  1 1 » < -  position  of  the  "star  on  tin  vault  of  the 
braveii-.  W V  can  convey  tli.it  conception  to  "iher--.  anil  by  reference  to 
a  celestial  globe,  or  to  a  chart  of  the  heavenx.  we  can  tell  what  1 1 » i  — 
particular  star  is,  and  what  is  its  position  in  reference  to  other  star*. 

Each  declination-circle  pn-ses  through  the  poles  of  the  heavens, 
and,  of  course.  (nteroeoU  the  equinoctial,  which  lies  midway  between 
these  pole*  at  I 'hero  is  a  particular  point  on  the  equi- 

noctial,  called   the  point  Aries,   marked  in   the   engraving  by   the  syni 
bol  .-ition  of  which  in  the  heavens  will  bc  explained  her< 

the  point  where  (he  deelination-circlc  of  any  star  cuts 

Ida   point,  Aries,  being  measured  eastward  along 

■  al,    is  called  the  right  ascension  of  that  star;  and  tin  f 


m 


i-oi-i'lah  cociur  or  ASritoNoHV, 

lance  of  the.  star  from  Ui  .irrd  on  its  dcclimition-cirele, 

in  called  tin   iln  lination  of  tli«:  star.      Thus,  knowing  tin;  right  usccnwun 
,iinl  il< 'r)iii;iii'iii  of  a  star,  we  know  In  .  x:n  i  >in  the  great  -.phw 

of  tlio  heavens,  and  can  refer  to  it  on  »  celestial  sphere  or  chart . 
('null  lli«-   right  ascension  we  know  the  position  of  its  declination-- 
Bud  from  the  ili'i  lin.ii i' -n.  its  situation  on  that  particular  declinatiou- 
.irele.      Thus,  in   the  figure,   the   declination  circle.   i-»M,   which  posset 
throngh  th<   -i. a.   a,   intersects  the  equinoctial  in  the  point  m,  the  di»- 
i.mri   . .t"  tliis.  point  from  BP,  measured  eastwards  on  the  equinoctial;  <t 
in  therefore  the  right  ascension  of  b,  whilst  the  distance,   IM,   measured 
mi  tlir  declination-circle,  between  e  and  the  equinoctial,  is  the  da 
tion  ui'  .-.. 

If  the  plane  of  the  meridian  of  longitude  of  any  place  on  the 
eaifli  i  -ml'.i.  i-  lie  continued  to  Uie  celestial  sphere,  it  traces  out  there 

what    is  called   lie-   celestial    meridian  of  thai    particular  place.       Tie: 

ii  l>e  an;,   place  Ofl  the  earth's  surface,  and  if  the  plane  of  tie-  meridian  of 

longitude  pawing  through  o  be  produced  to  intersect  the  split 

heavens,    the  circle    in  whiih  it   "ill    uiterseet  it    is  tile  eeli  .■■.lial  iin-ridiun 

of  o;  it  is  represented  in  the  figure  by  the  dick  KPZK  pq. 

Sinee  llie  earth  is  continually  revolving  in  the  position  which  it 
apparent!)  occupies  in  the  centre  of  the  cele-li.il  inhere,  the  Celestial 
meridian  of  each  particular  place  is  continually  revolving  over  the  lace 

nf  the    heavens,    about    its    axis,    coinciding    m  ;ion  with    all    tin: 

declination  -circles  in  the  course  of  twenty-four  hours.  This  is  the  real 
Male  of  the  case.  The  apparent  state  of  the  case  is,  however,  precisely 
the  opposite  of  this.  The  place  of  the  observer  appear*  to 
and  tti.-rite.tc-.  hi*  celestial  meridian  to  be  Jixed;  whUaJ  the  stars,  and 
with  them  their  declination-circles,  appear  to  revolve  even  twenty-fbm 
hours,  i-ai  Ii  de<  I i nation-circle  coinciding  in  its  turn  with  his  nuTidian. 

When  the  deelination-circle  of  any  star  thus  coincides  with  Chi 
celestial  meridian  of  any  place,  the  star  is  said  to  be  on  the  meridian  ej 
that  place,  and  its  altitude  at   that   moment  above  the  horizon,  is  colled 

its  meridian  altitude. 

The  plane  of  the  meridian  passing  through  the  axis  of  the  earth 
eS   through   its   centre,   and   is  perpendicular  to  its  surface.      A   line 
perpendicular  to  the  earth's  surface  at  any  point,  is,  tie  n  Ac 

plane  of  the  meridian   at   that   point,   and  such  a  line  being  [undn 
the  heavens,  iriO  intersect  it  in  a  point  of  the  meridian  of  the  place. 

Thus  the  vertical,  oz,  at  any  place,  o,  ou  the  earth's  surfaci  . 
produced  to  the  heavens,  intersects  them  in  the  celestial  meridis 

the    place.      The  point,  &,  where  the  vertical   intersects  the  Sphere  of  the 

heavens,  when  produoad  upwards,  is  called  the  Zenith j  when  produced 

down". ar.ls.  the  .Nadir.  The  Zenith  is  that  point  of  the  heavens  which 
on  observer  sees  immediately  above  his  head:  the  Nadir,  that  point 
which  he  would  see  if  nothing  intervened  immediately  beneath 

The  celestial  meridian  of  any  place  has  been  shown  to  pass  Un- 
it*   zenith.       .Vlso,   by   the   definition    of    it.    it   appears   that    it    passes 

tin.. ugh  the  poles  of  tin-  heaven*.    The  celestial  meridian  of  any  place 

is  thus  a  great  circle  drawn  through  its  xenith  and  the  poles  of  the 
heavens,     The  points  where  thii  circle  meets  the  horizon  arc  ...died  it- 
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awl  south  points,  and  i  of  the  horizon  Half-way  tatween 

these,  its  mat  and  west  points.    Tim-,  If  hbsa  be  1 1 1 , -  horizon  of  un 
observer  at  <>,   Un-  points  x  an<l  *,  where  the  celestial  meridian  of  that 
north  and  couth  point*,  and  x  and  n,  half  way 
between    these,   its  east  and  nt».     If  a  great  circle,  zsk,  he 

imagined  to  he  drawn  from  the  zenith,  /..  to  tin-  horizon,  through  any 
iter,  8.  it  is  called  the  azimuth  Buck  of  dial  star,  ni»  iu  altitude,  z  « 
its  zenith  distance,  and  x  K  its  azimuth. 

Let  p  represent  the  pole  of  tin'  hcarens; 
z,  the  zenith  of  an  olwrnt  on  the  earths' 
nirface  til  K;  p  z  q  s  n,  a  great  circle  of  the 
heavens  passing  through  litem  pedats:  tin* 
circle  is,  therefore,  the  meridiiui  of  the  ob- 
server at  k.  Let  n  k  be  the  horizon  of  the 
ohscrrcr  at  r,  at  right  angle*  t<>  z  B;  bum 
the  equinoctial  al  right  angles  to 
the  axis,  p  a,  of  the  heavens.  The  earth, 
B,  m  *idercd  as  a  men  |">int,   in 

comparison  with  the  sphere  whose  centre  it 
occupies.  Now  the  celestial  meridian, 
pzks,  U:ing  in  the  same  plane,  and  conotntlk  with  the  terrestrial 
meridian  of  tlie  observer,  the  arc,  z  b,  between  lite  equinoctial  and  the 
zenith,  contains  01  many  degrees  ns  dor*  the  arc,  Kf,"of  the  (alls* 
trial  meridian  between  the  eojaatos  and  the  [ilimi  of  (ilmimlbtu  In 
(set,  these  arcs  measure  the  same  angle  at  the  earth's  centre.  Hut 
ridian  intercepted  hetw..ii  (be equator  and  (1m 
his  latitude  ;  the  arc,  z  h,  between  the  equina 
ami  il  i   i"  the   latitude.     And   if  we  could 

an  exactly  niu  n  tb<  equina  tial  was  in  the  sky,  if  it  wen  tanked, 
■  -.  upon  11  at  ii  ia  npon  our  globes,  by  a  hand  stretching  across 
the  Ii  we  could  at  once  determine  the  latitude  of  any  place  by 

measuring  die  distance  npon  the  meridian  between  this  hand  and  the 
lace. 
Bat  ailb  cannot,  without  much  difficulty,  iiv  (he  poaHioa 

iial  in  the  heavens,   the   pole  is  much  more  readily  found. 
Mid  this  will  answer   the  same  purpose,  for  the  are,  z  11.  is  equal  toPH; 

the  are.  r  n,  whii  It  i  -  tin    .li-t.nn-.-  of  Mi,-  p..le  (Von,  the  lion, 
nr  tin-  oleratioa   ol'  the    pole,  as  it  is  termed,   t--  <••  jn;il  to  the   latitude  of 
■enration.     Here,  then,  is  a  very  simple  method  of  deter- 
mining   the    latitude.       We  have  only  I...  obsCTTC  the   altitude  of  the  pole 

nf  the  besToni  above  the  horizon. 

But  there  i-  «iill  anothei   difficulty;  for  the  pole  of  the  lies 

moot     11   '  ii-  and  accurately  he  found.      The  polar  star   is  usually    ...id 
in  the  pole  of  the  heavens,   whereas  it  is.    in   reality,   distant    from 
it  Ly  about  nd  a-hnlf, 

II..,-.     1.11..    J1.1II   urc  find    the   exact   height    of  the    pole,   not  being 
able  to  dinting.-  dace  in  the  heaven*       Thus,  let    us   fix   upon  un. 

of  theee  stars  which  an    no!  so  remote  from  thep.de     -tobemadi  by 
ntion  round  it,  to  link  beneath  the  horizon,  and  ere,  then 
e.i  en.  nuipolat  stars. 
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F-ct  r  q  represent  (Re  diurnal  path  of  one  of  these  about  the  pole, 

I-;   alio,   let  zrii  lie  the  celestial 
meridian  of  tlic  observer. 

I  't  I  be  altitude  of  the  star  be 
observe!  when  it  in  on  the  meridUn 
at  R.  at  what  is  called  it  nperv/r 
passage  over  it,  and  also  when  at 
O,  at  the  time  of  it*  iafrrior  pa«- 
■a-.-.' ;  ihe  altitudes  nn  and  itq 
thus  known,  exactly  half  their  sum  will  be  n  r,  the  exact  height  of 

tin-  polo  P. 

Take  tin  ii,  half  tin-  sum  of  the  two  meridian  altitudes  of  a  circum- 
pdbn  Itar,  end  you  will  obtain  the  altitude  of  the  pole  that  is  the  lati- 
tude of  your  place  of  observation.  It  is  clear  that  the  itar  is  at  its 
highest  |»mit  when  at  k,  nnd  at  its  lowest  at  q.  The  rule,  then,  may  be 
expressed  thus:  take  half  the  difference  of  the  greatest  ""1  least  altitude* 
of  a  circumpnlar  star,  and  the  result  will  be  tin  latitude.  Thus  it 
|„  ,-..ni.  ■  ii  ii  in  Id     -m    to  kin  i«  i-Mi'-tlN   what   is  the  position  "I  tin    0  ImtW 

meridian.      This  is  probably  the  most  accurate  method  of  finding  the 
I, it  nude. 

The  practical  objections  to  tMa  method  of  determining  the  latitude, 
,hese, — it  require*  an  interr.-d  of  the  half  of  a  sidereal  day  between 
the  two  observations  required;  and  it  requires  that  the  observer  ahaoU 
remain   in    the   same  [dace   during  that   interval.     Now  the    latitude  i* 
sometimes  required  to  be  known  at  OBCC,  and,  as  in  the  case  of  a  ship  at 
sea,  the  same  place  cannot  be  retained  during  the  interval  in  question. 
Again,  these  are  observation*  which  can  Old]  M  ni.nl.-  at  oight 
The  following  method  will  obviute  idl  these  difficulties. 
I.,  t   8  represent  the  position  of  any  of  the  heavenly  bodies,  a  star 
for  iustance,   or  a   planet,  or  the  sun,  or 
moon,  when   on  the  celestial  meridian  of 
the  observer. 

This  celestial  meridian,  then,  coincide* 
with  the  declinutiou-circle  of  the  star,  and 
the  distance,  \  *,  of  the  equinoctial  from 
tin-  star  measured  on  the  meridian,  is  the 
declination  of  the  star.  Now  suppose  the 
declination  to  be  known, — nnd  the  decli- 
nations of  all  the  principal  stars  are  known, 
and  have  been  inserted  in  tables;  also  the 
i|c  1 1 nation  of  the  sun,  which  alters  daily,  but.  nevertheless  admits  of 
being  calculated  for  every  day  of  the  year;  and  is  so  calculated  and 
registered  in  the  Nautical  Almanack.  Hence,  therefore,  the  distance,  as, 
of  (he  sun,  or  star,  from  the  equinoctial,  is  known  for  every  day  in  the 
year.  Now.  Ii  t  (he  meridional  distance  of  the  sun  from  the  zenith  he 
ohnrrved,  if  the  latitude  be  required  to  be  found  in  the  day-time,  or  the 
meridian  distance  of  a  kaown  star  from  the  zenith  if  tin  latitude  be 
required  at  night.  Thus,  the  distance  *■/.  will  be  known,  and  a  is  the 
nation,  is  known  by  the  tables.  The  sum  of  these,  A  z,  la  |U 
I  nuude.     If  it  be  more  convenient  to  measure  the  distance  of  s  from 
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tli-:  horizon  than  the  zenith,  as  is  commonly  the  case,  then  from  this 
meridian  altitude  of  the  nun,  M  it  in  eidled,  its  zenith  distance,  s  z,  is 
at  once  found,  by  subtracting  it  from  z  K,  which  we  know  to  be  90°. 

It  need  scarcely  be  suggested  that  when  the  altitude  of  the  son  is 

measured,  it  must  be  the  altitude  of  the  centre  of  his  disc,  it  being 

the  centre  of  the  sun's  disc  of  which  the  declination  is  giren  in  the 

hihh  S, 

Some  of  the  most  simple,  mid  tit  the  name  time  some  of  the  best, 
of  the  numerous  methods  for  determining  the  latitude  having  been 
rxplaim-d,  let  us  now  consider  how  tliat  other  element  requisite  tor 
ascertaining  the  place  of  the  observer  on  the  earth's  surface— the  longi- 
tude may  he  found. 

motion  of  the  earth  upon  it*  axis  is  oxifoum;  hence,  therefore, 
it  follows,  that  the  celestial  meridian  of  every  place  on  the  earth's  sur- 
face is  swept  over  the  face  of  the  III ■  mil  with  iui  unit'onn  BM 
Since  the  earth  revolves  in  23b  itT  4409',  or  marly  twenty-four 
hours,  eenpleltfy  upon  its  axis ;  tbo  meridian  of  each  place  travels  the 
heavens  at  the  rate  of  about  15u  iui  hour. — The  reader  must  here  hear 
in  mind  that  the  earth  is  supposed  to  be  revolving  in  the  centre  of 
a  fixed  hollow  sphere,  and  thai  the  ostaafjsj  meridians  of  places  on  the 
earth  nrc  great  circles  of  this  great  outer  sphere,  revolving  round  the 
axis  of  the  heavens,  with  those  places  on  the  earth's  surface  to  which 

•severally  belong,  and  thus  coinciding  in  succession  with  the  decli- 
nation-circles which  are  fixed  on  the  concavity  of  the  sphere. — Now  let 
as  suppose  one  of  the  terrestrial  meridians  of  longitude  to  pass  through 

each  degree  of  r  1  ■ pastor:   for  each  of  those  U-rrestriiil  meridians  tin -o- 

nil  I  he  a  corresponding  celestial  meridian,  and  each  such  celestial 
meridian  sweeping  the  heavens  at  the  rate  of  15°  per  hour,  fifteen  of 
them  will  pass  over  the  sum-  point  of  the  heavens  every  hour,  and 
generally  the  osJaatial  meridians  will  pass  over  the  same  point  in  the 

•  •na,  the  same  star  for  instance,  (the  same  sun,  or  the  same  planet,) 
at  the  rate  of  l.V  per  hoar.  Hence,  therefore,  if  the  times  at  which  the 
celestial  meridians  of  two  places  coincide  with  the  same  star,  differ 
by  one  hour,  wo  know  that  the  terrestrial  meridian  to  which  they 
belong  are  15°  apart,  or  tliat  there  is  15°  difference  of  longitude  be- 
tween the  two  places. 

Thus,   then,    it  there  were  two  observers   at  two  different  places  on 
i-arth's  surface,  and  they  had  clocks  set  exactly  to  the  same  time; 

.  if  each  observed  the  time  by  his  clock  of  his  celestial  meridian 
passing  over  a  certain  star  (that  is  of  the  star  apparently  coming  on  his 

i han),  then  the  difference  of  these  times,  or  the  interval  shown  by 
tl.f  clocks  between  them,  would  show  the  number  of  degrees  of  longitodt 
which  intervened,  allowing  at  the  rate  of  15u  per  hour,  or  a  degree  for 
I'v.rry  four  minutes  of  difference  of  time.  If  one  observer,  for  instance, 
td  that  the  star  came  on  his  meridian  at  eleven  at  night  by  his 
clock,  nod  the  other  saw  it  tit  twelve  minutes  past  eleven  by  his  clock, 
■'ild  know  that  there   wen   3    dill'crenec  of  longitude  bc- 

ti  the  places  of  observation. 

actual  longitude  of  a  place  is  the  number  of  degrees  of  longi- 
reen   it    and    the    meridian   of   the   observatory   of 


Urn  a  rom..m  cocr*k  or  asttioxomt. 

Greenwich.  Heme,  if  one  of  the  observers  of  whom  ire  hare  spolwn 
vrcre  at  Greenwich  at  the  time  of  his  observation,  the  differes 
longitude  deduced  from  die  two  observations  would  he  die  actual  I 
tilde  of  the  place  of  the  second  observation.  The  inconvenience  of 
method  in  manifestly  this; — that  the  t«o  observers  would  be  obli 
however  remote  their  stations,  to  come  together  and  compare  then 
results,  befon  anything  would  be  known. 

Now  instead  of  two  observers,  let  us  suppose  one  of  them  to  have 
nl..  rv,"l  ■■!  Greenwich  the  time  when  .1  particular  -I  ir  ]...■■ -i  ■  r  1 .-  meri- 
diuu  by  a  clock  wt  to  sidereal  time, — that  is  so  set  that  the  hand  revolves 
precisely  twice  round  the  dial-plate  in  the  time  which  intei  renes  between 
the  transit  of  a  star  over  the  meridian  and  its  return  to  it,  which  time  it 
always  the  same,— he  knows,  then,  that  the  star  will  always  return  to 
the  meridian  of  Greenwich  precisely  at  the  hour  thus  shown  I  . 
■  I'.,  k.  Let  us  suppose  it  to  be  ten  o'clock.  Let  him  now  set  out  tO 
some  other  place  westward,  taking  his  dock  with  him.  Let  hint  thus 
travel  for  six  months,   and  after  thai  time  wish  to  kuotv  into  what  to 

tuile  be  ha*  >rot.       lie  ha*  only    to    observe  .1!  what  hour  by  !il--  dock  the 

■jta  which  he  obserred  at  Greenwich  now  passes  over  hie  meridiani 
Sappose  it  on<;  o'clock  at  night.  If  his  clock  has  gone  right  daring 
Intervening  six  months,  he  knows  that  the  star  passed  that  night  over  the 
meridian  of  Greenwich  nt  ten  o'clock,  that  is  three  hours  before; 
allowiug,  therefore,  15  degrees  of  longitude  an  hour,  it  follows  thai  he  is 
45  degrees  west  of  Greenwich. 

Now  tbi>  i«  precisely  the  way  in  which  the  longitude  is  1 
found  at  sea,  except  that  it  is  not  pendulum-clocks  which  an'  uv  A 
there,  these  being  of  course  subject  to  injury  and  derangement,  from 
the  motion  of  the  sliip,  but  OlDKUnaMSrBM,  which  arc  now  constructed  so 
as  to  go  with  wonderful  accuracy,  under  every  change  of  circumstances 
and  temperature.  Instead  of  one  chronometer,  several  are  usually  taken 
in  the  same  ship.  So  that  if  any  one  by  chance  go  materially  wrong, 
the  error  will  bo  detected  by  its  disagreement  with  the  others.  Chrono- 
meters arc  commonly  set,  not  for  sidereal  time,  but  for  mean  solar  or 
common  time;  but  then  the  difference  between  this  and  sidereal  time 
being  known  to  be  3'  56-5"  daily,  it  is  very  easy  to  ascertain  what  the 
sidereal  time  is  from  the  common  time. 

By  observations  on  the  stars,  the  longitude  can  only  be  ascertained 
at  night.     Now  it  is  frequently  rsry  desirable  to  6nd  it  by  day. 

How  shall  this  be  done? 

The  principle  on  which  the  determination  of  the  longitude  by 
means  of  a  Btar  is  founded,  is  this,  that  we  know  the  time  when  the 
meridian  of  Greenwich  passed  over  the  star,  and  observe  when  our  own 
passes  over  it.  Now  suppose  we  know  when  the  meridian  of  Green w  tab 
passed  over  the  sun,  and  observe  when  our  own  meridian  passes  ovei  tie 
sun.  It  is  evident  that  we  shall  know,  making  the  allowance  of  I., 
per  hour*,  precisely  as  before,  what  is  the  difference  oflougitudo. 

But  how  can   we  tell  at  any   remote  place  when  the  meridian  of 
Greenwich  on  that  day  passed  over  the  sun*     If  the  meridian  came 


'  Making  jI.-o  .«  small  Allowance  for  the  apparent  motion  of  the  sun. 
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lack  to  i!  .:ht  the  WM  inl.-rv. ,1.    ||wi   is,    >t    th.-   solar 

days  ware  all 

»n  th:  il,l  1 11 1 v  have  to  set  our  chronometer  to  solar  time — put 

'I  a  band  at  twelve  o'clock,  when  Ike  tun  wn«  on  the  met  Mien  at  Preen 
■rich,  then  travelling  anywhere  else,  we  should  know  that  if  the  chro- 
nometer kept  correct  tunc,  when  il  a   hand  was  again  at  twain 
would  W  on  the  meridian  ai  Greenwich.    And  if  we  okeerred  what 

he  sun  was  upon  the  meridian  at  the  place 

of  our    olxservatic.n,    the  Ihii  and   twelve   o'clock, 

ng  one  degree  for  every  four  minutes  of  time,  would  gire  us  at  once 

the  longitude.     Hut  the  ran  doet  not  raturn  to  the  meridian  on  any  two 

racer-  ya,  after  precisely  tl  interval;  ■">  that  Ac  chrono- 

r.  whoce  band  returns  to  twelve  precisely  after  the  same  interval, 

"t  show  for  any  two   moo  mivi   day*  the  jiro«-i«««  time  of  the  sun's 

passage,  or  wither  of  the  passage  of  1 1 ••  -  meridian  aetOM  it,  and  our  method 

fails.       How  then  shall  WC  get  over  the  diUiculiy''      Tims; — tin- difference 

■  eeu  tlie  mean  solar  time  ol  noon,  or  twelve  o'eJoek,  and  the  time 
when  the  sun  actually  comes  to  the  meridian,  may  he  previously  calcu- 
lated   for  every   day  of  the  year,    and    it    is   so  calculate  I    lad    registered 

<al  Almanack.     Hence,  theref  have  a  chronometer 

rich,  which  keeps  true  mean  solar  time,  we  can   tell  by 
reference  to  the  almanack  how  much  before  or  peal  twelve  o'clock  it  L»  hy 
that  chronomi  let  whi  »  the  meridian  of  Greeuwieh  passes  over  tho  sun; 
and  ob&ervitig  when  the  meridian  of  th<   plan  when  We  are  peante 
the  bui).  i  he  difference  of  the  times  of  the  two  transits,  and  allow- 

ing 15°  3"  27U47"  for  every  hour.  <>r  IV  20l\ "  for  ever)'  minute  of  this 
time,  wc  oLtnin  at  once  c l > « -  longitude  of  Hu  place.  'ili<-  reason  why 
we  now  allow  somewhat  more  than  I5fl  lor  the  motion  of  the  meridian 
per  hour  is,  that  now  our  chronometer  shows  mean  KtBl  tim. ,  whereas 

re  we  supposed  it  to  chow  sidereal  time.  The  nature  of  this  d if- 
ferete ■<•  "ill  shortly  he  explained.  Hut  first  it  will  l.e  well  to  point  out 
ecthoda  by  which  the  longitude  may  be  dele/niined,  whieh  CM 
ad  lor  their  aceuney.  is  these  do.  upon  the  rates  of  chrono- 
meters. It  is  very  important  to  have  such  mean  •,  after  a  long 
period  of  time  has  elapsed,  it  is  scarcely  possible  hut  that  tie 
portion,  if  not  all  of  the  chronometer*  may  have  failed,  and  the  true 
time  bare  been  lost.  < 'r  it  may  l><  inn  nam  J  111  determine  the  longi- 
tude of  a  distant  place  with  greater  precision  than  any  chronometer  can 
possibly  give  it. 

All  that  WC  want  to  determine  is,  on  any  day,  when  we  are  at  a 
distant  place,  the  precise  moment  when  the  meridian  of  (irenwieh 
passed,  that  day,  over  the  sun.  Now  suppose  thnt  precisely  at  that 
moment  they  threw  up  a  rocket  at  Greenwich  which  we  could  see  at  the 
place  of  our  observation:  this  would  completely  answer  our  purpose, 
for  looking  at  the  dock  when  we  saw  this  rocket,  and  observing  the 

ise  moment  hy  the  tcame  clock  when  the  meridian,  where  we  are, 
passes  the  inn,  the  difference  of  these  times,  properly  reduced,  will 
give  mgitudc.     This  rocket  need  not,  however,  be  thrown  up 

precisely  at  the  moment  when  the  meridian  of  Greenwich  passes  the 
Provided  it  be  agreed  on  or  known  before  precisely  how  many 
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,  Ac,  it  «  adore  or  after  the  meridian  transit  that  tat 

;  will  be  thrown  up.  we  are  ra—rifrstly  jast  at  well  ablr  to  tell  what 

i  tie  pnatr  moment  of  mash  as  thangh  toc  rocket  went  up  who 

Well  mow,  instead  of  the  throwing  up  a  rocket,  let  as  suppose  that  the 
— U«umii  i  at  Greenwich  could  pat  a  screen  over  the  mono,  or  orer  oat 
of  the  aatillitu  of  Jupiter,  precisely  at  a  aumbcr  of  hours  before  or  after 
the  transit  of  the  tun  al  Greenwich,  which  number  of  hour*  was  knows 
aad  agreed  apoo  beforehand.  This  phenomenon,  wherever  it  was 
risible,  y  nold  answer  the  parpaae  of  the  rocket,  and  enable  us  to  tel 
the  time  of  the  transit  of  the  meridian  of  Greenwich;  comparing  which 
with  our  own,  we  should  know  the  longitude. 

Now  thU  is  what  actually  occurs,  except  that  it  is  not  the  hand  of 
the  As*rooo«ncr,  bat  that  of  Goi>,  which,  at  appointed  seasons,  brings    , 
darkness  upon  the  face  of  the  moon,  and  causes  night  after  night  one  or 
other  of  the  satellite*  of  the  planet  Jupiter  to  plunge  into  his  shadow. 

precise  number  of  hours,  minutes,  and  even  seconds,  before  or  after 
the  transit  of  the  sou  at  Greenwich,  when  these  phenomena  occur,  ars 
calculated  and  registered  in  the  Sautical  Almanack  ;  and  any  one  observing 
thcin  at  erer  so  distant  a  place,  can  tell  thus  the  time  of  the  tun's  transit 
at  Greenwich,  and  observing  his  own,  be  can  thus  find  his  longitude. 

The  eclipses  of  the  sun  or  moon  occur  but  rarely,  so  that  an  oppor- 
tunity of  finding  the  longitude  by  them,  although  certainly  the  best,  b 
ven-  seldom  presented  to  us.  The  eclipses  of  Jupiter's  satellites  occar 
almost  nightly,  and  these  answer  every  purpose  of  finding  the  longitude 
on  land.  Hut  at  sea  this  method  fail*,  for  it  is  impossible  to  hold  a 
telescope  of  the  required  length  sufficiently  steady  on  ship-board  to  see 
the  satellites  of  Jupiter. 

Li  the  failure  of  these  methods,  another  of  great  ingenuity  has 
been  contrived — a  method  which,  in  its  practical  application,  simplified 
as  it  is  by  the  use  of  tables,  presents  little  or  no  difficulty,  but  wbi 
the  researches  on  which   those   bibles  are  based,  constitutes  one  of  the 
greatest  triumphs  that  the  human  intellect  has  in  our  times  achieved. 

The  moon  docs  not  rest  among  the  fixed  stars,  but  moves  nlong  that 
band  of  the  heavens  which  is  called  the  zodiac;  and  it  mores  with  a 
comparatively  rapid  motion,  describing  the  complete  circuit  of  the 
heavens  in  27''  7"  43  4",  or  moving  ut  the  mean  rate  of  13°  10"  35*  a 
day,  mid  32'  0O-4O"  per  hour.  Thus,  then  the  moon  is  in  no  two  suc- 
cessive hours  at  the  same  distance  from  any  one  of  the  fixed  stars,  nor, 
indeed,  in  any  two  successive  minutes.  Suppose,  now,  thai  the  tine 
after  M  before  the  sun's  transit  at  Greenwich,  when  the  IBOQD  would 
I"  ;it  a  given  angular  distance  from  a  certain  fixed  star,  wen-  . 
and  inserted  in  the  Xni,ii,;<)  Almanack,  and  tli.it  an  observer  at  a  dii 
place,  baring  that  almanack,  were  to  observe  whan  toe  moon  was  at 
(hat  angular  distance  from  the  star,  (on  observation  .■.Inch  he  could  very 
readily  make,  ■■vt-n  on  shipd.oard,  bj  means  of  an  instrument  called  a 
sextant.)  lie  would  know  precisely  how  far  the  moment  when  this  obser- 
vation was  made,  was  from  the  time  of  the  sun's  tonsil  at  Gi 
and  having  observed  when  the  sun's  transit  look  place  with  In 
would  thus,  as  before,  have  the  differ,  nee  of  longil 


Ill 

L  HAMULI*  IN  THE  VICINITY  OP  DOVOR. 
No.  III. 

BfllW  in  my  two  former  rambl  i  -il  (In-  country  to  the  east 

,  north  of  the  town  of  Doror,  I  shall   in  the  present  one  take  the 
finite  an  opposite  direction;  nnd,  starting  from  the  Priory,  »p 
mil  first  exnniine  the  fields  which  lay  to  the  right  towards  Dachau  I. 
then  crossing  over  to  the  back  of  tin'  Heights,  Vi 

bonrhood,  nnd   then   proceed  up  the  valley  toward*  Folkstonc,  along  the 
road.     Having  reached  the  head  of  the   vail,  •  II  descend 

•  liffe,  nnd  examine  Lvdden-tponr  and  the  UMM  HIT,  returning  to 
IVivot  over  the  down*,  riti  Nhnkspeare's  Cliff.  The  fields  to  the  right  of 
the  Priory  are  mostly  arable,  and  will  yield  us  common  FooTs-pundey 
(JEthusa  tyitaphtm),  Needle-chervil  (Scandir pnirn),  Pansy-violet  f  I 
trie'  rj  (jVerc«Wa/i*«itttiia),niid  MfllMhitM (CqrdniU 
marianut),  with  its  lif.-mtifully  veined  leaves.      <  'i.n.itip  IV. -m  li  . 

iie   bade   «f  the  Height*,  vt>-   shall   find   on   the   port*   of  the  down 

adjoining;  the  cultivated  ground,  some  good  localities  fir  plnte;  hut  we 

shall  only  bare  to  notice  gn  ill i  Ihnml  ■  lifiagi  [PnupiiitltM  layaqV 

nnd  hairy  St.  Johu's-wort  {lltipnienm  hlrsitlnm);   the  former  growing  Ifl 

by  places,  on  (hi  the  Heights,  nnd  the  latter  in  and  about  the 

•  e-rows,  surrounding  the  cultivated  ground. 

Retaining  now  to  the  Folkstonc  road,  we  will  proceed  up  the 
Taller,  and  shall  observe  as  we  pass  along,  (linking  Iris,  (Irii  firli- 
dissima),  nettled  leaved  Hell-flower  (Camptmuia  Trachrlium),  and  com- 
mon Fleabane  [Pulicaria  di/xciiterica),  on  banks  by  the  road  side.  The 
ripe  seed-veH'el  of  Iris  fiulnliwimi  il  a  imj  liWiilliM  nbjiidl  It  opens 
into  three  divisions,  each  displaying  two  rows  of  brilliant  scarlet  seeds, 
ami  if  gathered  at  the  proper  time,  ii"  nedl  will  remnin  on  tin-  divisions 
of  the  seed-vessel  for  a  long  time,  and  form  a  pretty  ornament  in  the 
winter  season,  when  flowers  are  scarce.  In  the  fields  adjoining  the 
road,  partic.iil.irly  to  the  right  Under  some,  coppices  which  hang  on  the 
brow  of  the  hill,  nearly  at  the  top  of  the  valley,  we  shall  E 
Scorpion Grass  [Mt/omtit  arveush),  Corn-parsley  {Pelrotdhmm 
hedge  Bastard  Store  -parsley  {Sison  Amumum),  red  Campion  (l.ychui* 
dioica),  Henbit-nettle  {I. ami  inn  amplest  tule),  hsserOalamint  {Calaminta 
neptla)%  knotted  Figwort  [ficrophul/iria  nodosa),  and  bristly  Ox-tongue 
•minthia  eck'toidet). 

About  three  miles  on  tha  Polksfosa  road  we  reach  the  bead  of  the 
valley,  and  arrive  on  very  high  ground,  having  to  the  left  a  station  hi 
on  the  edge  of  the  elilT.      Here  we  shall  find  ■  circuitous  nnd  Steep  path, 

which  will  lend  us  to  the und.r-clilt'  surrounding  East- Wear  Bay,  (v 

litnn  callnl   Folkstone  under  -cliff),  and  Lyddcii-spoul.      A-  we  desi 

I'ul  scene  presents  itsolf.  The  undcr-elifr  lies  itretched  beneath 
us,  extending  to  Polkstone  in  one  direction,  and  for  some  distance  to- 
ward! Dovor  in  the  other,  formed  of  a  series  of  rounded  chalk  undula- 
tions covered  with  soli  verdure,  intermingled  hen-  and  there  with  nodi  r- 
wood  bushes  and  brambles.  A  aniooth  ami  hi.tutiful  beach  of  sand  and 
shingle  bounds  it  towards  the  sea,  offering  a  most  inviting  spot  t  •  to •  -■- 
who  feel  inclined  to  luxuriate  in  the  pleasure  of  a  lea-nam       r|  ba  cliffs 


on  the  land  side,  g  very  perpendicular,  w 

places  with  Vegetation,  and  i  thus 

the  precipitous  clifl*  usually  leen  on   this  part  of  tin    .•■  most 

U  iiiiit'ul  and  wooded  pari  of  the  under-cliff  i*  that  towards  Dovnr,  .ml 

t«  tin.  m  (till  peg  the  most  attention,  for  we  shall  find  mor- 

11-  bi  :■■;  and  it"  we  ramble  towards  Kolkstone  wo  shall  be  straying  toe 

T<>  of  the  path  which  leads  down  the  cliff,  on  somebmbr 

slope*  near  the  bottom  of  the  di  Kent,  we  shall  find 
■canted  Lettuce  [Laetuca  virota),  an  useful  medicinal   plant,  but  litus 
prepossessing  in  appearance  or  odour,  the  lottcr  being  vcrj  rank  sad 
Unpleasant.     A  thick  white  juice  exudes  from  any  wounded  pi 
plan!,  which  is  rery  troi  to  those  who  handle  it;  it  soils  cloth 

very  much,  and   the    itoin   is  difficult  ti>  remove,  as  I  know  from  i 

ue     Gcntfnnjng  to  the  left  towards  the  bcaeh,  U  come  to  a 

little  litre. mi,   in  11  ni  t  i;x  .nit  from  beneath  a  bed  of  clematis  and 

■  i"  the  sea-shore,  where  it  loses  itself  anions  tin;  Single,  Brook- 
•reed  or  Water  Pimpernel  (Samolm  Valen  .wsnearthi 

damn  ph ij  and  en  the  sloping  banks  on  the  Folkstone  side,  we  sJmll 

observe  wild   Madder  (Hiiliia  peregrina)>  growing   in  abundance 

modal  i  in-lii.s  [OrokU  pyramdalu).  A  little  further  on  in  tii.-  <ame 
direction,  high  up.  on  a  chalk  slope,  there  is  quite  a  bed  of  smooth  Sea- 
heath  [Prmkenu  (ant),  which  is  well  worth  visiting,  to  observe  this 
plant  growing  in  luxuriance. 

In  my  first  ramble  I  gave  localities  for  the  wild  Madder  and  smooth 
Sen  In  mil ;  I. nt  aw  both  plant*  are  rare,  I  have  mentioned  them  hero 
anill,  M  tlwv  Been  to  grow  more  luxuriantly,  and  be  more  abundant 
ih. in  (in  the  other  .side  nfDovDxv 

( in  and  about  the  tea-chore  oommon  Bound's-tongu. 

officinale),    in    to    he  met  with    in   many  places,    and    tli iiiinou   wild 

Parsnep  is  most  abundant  in  this  under-cliff,  growing  in   targe  beds,  to 
the  no  snmll  satisfaction  of  myriads  of  insects,  which  enjoy  the   Si 
when  open. 

The  render  will  find  by  referring  to  O.  E.  Smith's  <  'alaloguc  oftht 
Plants  of  South  Kent,  that  Several  of  the  Orchis  tiilic.  and  Other  nire 
plants,  in  to  be  found  in  East-Wear  Bay,  and  nt  Lyddcn-epout;  but 
tiny  were  nil  passed  when  I  had  the  pleasure  of  visiting  this  int.  resting 
lucidity- 

We  will  return  from  the  under-cliff  by  the  same  way  we  entered] 
and  when  again  on  the  high  ground,  we  will  turn  our  faces  towards 
Dover,  and  make  our  way  to  Shakspeare's  Cliff.  In  the  corn-fields  about 
ben,  the  wild  Out  Ldvena  I'niua),  abounds,  and  grows  to  a  very  large 
size.  It  is  a  tall  and  handsome  grass,  holding  its  head  with  pride  over 
the  corn  it  grow*  amongst.     ( 'ue  eiilui  which  I  gathered  wus  more  than 

I'eei  ln;:li.  and  the  thickest  part  of  it  was  upwards  of  a  quarter  of  an 
inch  in  di. .meter.      We   nil   associate   the  idea  of  Samphire  with  •Shaks- 
peare's Cliff,    from   the    celebrated    lines  in  King  I.eir.     The   plan1 
grows  there    in   profusion,  and    the   samphire-gatherer   carries    on  bis 

nturous  trade  of  culling  the  plant  from  the  surface  of  the  cliff, 
letting  himself  down  by  a  rope,  which   passes   over  a   post,  holding  one 
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ill    his  bond*,  anil   having   the-  other   tSlld   round   his  waist.      As 
iscend  from  the  summit  of  this  cliff,  on  the    IWor  side,  we  shall 
bni  !   i  Genista  tinetoria)  growing;  and  near  the 

■ttom  of  the  descent,  in  die  holies  and  on  the  slopes  near  the  beach, 
wc  shall  find  conine  .in.) 

ir  rambles  in  (ho  Immediate  ricmity  of  l)ovori»-ill  conclude  1 
i  I  shall,  a!  a  future  opportunity,  request  the  reader  to  accompany  me 
in  another  ramble  10  Smdwich,  where  I   think  we  shall  find  a  very 
ample  remuneration  for  our  trouble.  hoivcwr,  to  give  as  much 

ition  as  1  am  on  the  localities  of  the  plants  growing  naar  Dovor, 
friend,  who  collected  there  this  spring,  ha*  kindly  penned  the  fol- 
lowing observation'  for  rae.    Most  of  the  specimens  I  have  examined,  to 
their  accuracy,  and  I  think  the  localities  may  be  di  pi  aded  on. 
Marab  Speedwell  [Vermiea  tcu/ellata),  moist  places,  Ea»t- Wear  Bay; 
igliah  Clary,  or  Sage  [Salvia  verbenaca),  under  Shakspcare's  Cliff; 
I.  iviil  Pond-  weed    Potamogrton  daunt,)  wati  r  is  dm  lai  a 
Cliarlton,  parallel  with  the  LondOD-road;  Corn  Groinwell  i  I.ilkotjKrmum 
arvtHse),  close  to  the   London-road,  beyond  Ew.ll;  eomiin>n  II.  uliane 
(Hyotcyantut  niger,)  among  the  shingles  on  the  edge  of  the  walk,  alone; 
the  Marin  on  the  rope-walk,  mar  Boakapeare'i  <'liff,  and  again 

by  ilie  .Marti -I!.,  toweri    'i   Eolkstone;  Hairy  Violet  {Viola  hirta,)  lanes 
near  Guston;  common  Herb- Paris  (Paris  auttdrifolia,)  in  a  sliady  lane, 
r  half  a  mile  from  the  entrance  to  Lord  Guildford*!  park,  on  the 
Doror  side;  also  abundantly  where  the  wood  has  been  cut.  down  in  tin 
neighbourhood;   tuberous  Moschatell   (Adtura  nm.ichate.Uina'\,  shady 
opposite   Kearsney  Abbey,  near  River;  Sea  Campion  (Silene 
).  frequent  on  the  coast;  common  Columbine  (Aau<i  .'W.i.) 

confines  of  a  retired  wood,  about  half  .1  nflc  from  the  west  side 

London-road,  beyond    Ewi  II.  near  Lyddcu:   common  Hugh-,  whit 

variety,  lane  near  Church  Hogham;  ycllon  Wi.asel-snout  (Gait -o/n, 

fatfeasa),  in  shady  lanes,  near  l<ord  (iuildford's  Park,  nisi,  in  those bej 

Hairy  Rock-cress  (Arabit  Ursula),  on  the  sloping  banks  a-- 

ascend  to  the  castle;   tuberous  Orobus  (Ombiu  tubcrusnx),  on  the   bunks 

of  a  field,  about  a  mile  beyond  Kearsney  Abbey;  .Spring  Vetch    I'icia 

i/roides,)  dry  banks  on  the  London-road,  and  close  to  the  seashore 

Pblkstone;  Green-winged   Meadow  Orchis  (Orchis  Morio),  in  the 

meadow  above  the  cliff,  about  half  a  mile  before  you  reach  l'olkstonc; 

early  purple  Orcliis  (Orchis  musculo),  in  the  woods  and  hedges  in  every 

particularly  tine  in  the  wood*  at  Widdcrshare;  great  brown- 

wiagi-d   Orchis    [Orchis  J'ttscu),  on  a  steep  chalky  hill,  lending  from 

I.ydden  to  WaL.brsharo;  Spider  Ophrys  (Ophrys  aranifera),  abundant 

in  East- Wear  Bay,  on  the  under-cliff  and  close  to  the  shingles. 

W.  \V  S 
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PREVENTION  OF  EXPLOSION   IN  8TEAM  HOlLEKS. 


AjiALTtta  am>  Cursory  Examination  op  a  Rbport.  mad*  in  cos* 
yiKXCK  or  an  Inquiry  into  thr  Causbs  unt  Miami  or  Pxkvks- 
tjon  op  thb  Explosions  op  Stbam-boilkrs;  kbckntly  tuinnkit- 
tbd  to  thb  C.ovkrnmknt  op  thb  United  Statk«,  by  tub  Fkanklu 

Instii  BThOI   1'ksnxvi.vani  s. 

Pome  attention,  in  tho  United  States,  having  been  roused  in  the  mow 
painful  manner,  to  the  di  i|uenees  of  the  frequent  cxplosi 

«f  engine -lmili  n  on  board  steam- boats  in  thai  country,  the  manager*  of 

the  Franklin  Inrtitu F  Pennsylvania  determined  upon  an  inquiry  into 

the  causes  of  these  dreadful  event-.    Such  r  philanthropic  determination 
ww  in  perfect  harmony  with   the  ipirit  and  comluct  of  the  great  man, 
whose  name  they  have  adopted  OS  .1  distinctive  Appellation;   and  if  • 
liave  not  hitherto  perfectly  raeceeded  in  developing  every  point  of 
intricate,  inquiry,  they  bare  tho  distinguished  honour  of  h 
pulilir  en-  private  body  which  hoi  attempted  an  examination  of  the  sub- 
ject, by  1  cperimesta  and  apnantui  on  a  huge  scale,  designed  <m  pm-po*- 
to  bring  the  more  important  current  opinions  and  theories  to  thi  leaf  ol 
actual  priinf.     We  think  that  even  their  omissions,  failures,  and  raistal 
■lay  be  Ol  beni  lii ;   they  may  excite  further  examination,  provoke  iIim'ui 
■  ion,  and  tempt  in.-»  trains  of  investigation.     The  disagreement  ah 

their    results,   with    those  of  some   eminent.    F.uropean    experil 1  1 

who  li.iw  preceded  them,  will  impose  tho  duty  of  a  ro-cxnmiiiation  upon 
the  latter,  in  those  instances,  at  least,  to  which  the  members  of  the 
Franklin  Institute  seem,  on  their  part,  to  have  bestowed  the  most  itcm- 

|iiiIoiih  attention. 

In  a  country  which,  from  its  hydrographicnl  advantages,  is  so  di 
interested  in  the  extension  and  prosperity  of  steam-navigation,  it  wfl 
■ktrkalile,  that  an  inquiry  of  this  importance,  rendered  imperiously  necce- 
sary  by  the  repeated  destruction  of  life  and  property  all  ovor  the  1'nion. 
should  have  been  delayed  so  long.     The  general  government   certain!] 
ought  to  have  instituted,  much  earlier,  a  minute  examination  inti 
the  causes  of  those  murderous  accidents,  and  immediately  prevented  thcil 
reeiirrenee.  as  fur  as  police-regulations  could  have  been  effective.    They 
ought  then  to  have  gone  further,  and  obtained  a  carte  blancht  upon  the 
treasury,  to  enable  them  to  invite  the  assistance  of  the  most  eminent 
scientific  and  practical  men,  European  as  well  as  American,  and  to  direct 
them  to  examine  tho  evil  in  every  form,  and  never  to  relax  their  labours 
until  they  hod  discovered  such    specific  means  of  prevention   as  would 
render  the   most  colossal   stenm-generator  as   innocuous  as  a   tea  urn 
They  should    not    have   permitted    a   self- sustained    society   to  drain   its 
little,  exchequer,  aud  to  call  upon  a  few  able  men  among  its  met 
devote  their  leisure  hours  or  sacrifice   their  professional  ones,  to  umlei 
take  a  work,  which  to  be  effective  must  necessarily  i>e  long,  laborious,  :uid 
costly;  demanding  considerable  scientific  attainment,  great  practical  skill 
and  unremitting  attention. 

It  is  not  too  much  to  say,  that  to  have  completely  accomplished  tins 
object,  would,  in  the   present  rapidly  and  widely-spreading  extension  of 
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•tonm-navigation,    I  g    lint'tit    to    At    whole   human   race.      It 

if.rrcd  a  reputation  of  iii -interested   purwii 

iplc  I-,  the  United  States,  which  they  bare  beta  reproached  * 

egh  I  which  every  admirer  of  their  free  In  ititaiions]  would  with 

hem   to    enjoy.       President  Jackson  and   some  of  Lis  fellow-citizens 

"down   1  i  they  hear  it  .c.-.rri.|.  that  the 

extinction  of  the  nation*!  debt   might  have  hccn  honoumldy  delayed  n 

W  day*  for  Mich  II  noble  purp. r;... 

be  reminded  that  in  an  earlier  part  of  this  Magazine*,  we 
l  tin-  conduct  of  the   United  States'  govt  rnment  in  this  very  mat 
one  deterring  of  honourable  mention:  we  hail  then  seen  tin  inliotUto- 

part   only  <if  llie   Ik-port   under  consideration.      AW  now  see  in  the 

'.■ .  to  thi    Report,  (which  the  committee  have,  oddly  enough,  thought 

proper  to  append  to  it,)  that  it  wen  not  until  after  the  resolution  hail 

ic«i  moTed   and   passed   hy  the  managers  of  the  Franklin  Institute,  and 

while  their  committee  were  engaged  in  the  inquiries,  that  a  letter  was 

received  from  I  iry  of  the  treasury,  inviting  experiments  on  the 

■abject  of  explosion*  of  steam-boilers,  nt   i  ..I"   the   treasury 

runout,   the   house  of  representative!   liaving  placed   funds  for  this 

parp.iv.'  al  the  disposal  of  the  department.     Urn  "butt  rlati 

and  we  bel  ml  govcrmnent  of  the  United  States  has  yet  the 

undisputed  honour  of  being  fimt  (at  a  government)  in  this  important 

examination.      Who  will  hr  the  tccond*     We  know  who  ought  to   l"\ 

and  to  win  i  i  it  is  a  disgrace  that  they  wire  not  foremost  to  discuss  and 

tain  this  important  desideratum, — we  mean  tin-  British  government, 

cannot  plead  the  fear  of  a  want  of  funds,  unexampled  oppon 

for  actual  observation  and  experiment  an  within  their  command, — and 
at  hand,  to  advise  and  to  assist,  the  Jnstitutioii  of  Civil 
Engineers  of  London,  an  association  of  men  who,  from  iheii  daily 
pursuits,  their  peculiar  position,  their  varied  intelligent',  and  tb.it 
practical  experience,  would  prohnhly  be  superior  for  this  purpose  to  any 
other  body  i  nee. 

We  proceed  to  describe  what  wie  at  tern  pled  by  l  In   Franklin  Institute, 
On   the  Il'ili   of  June,   1830,  the   managers  appointed  a  committee  <>l 

•■.  ■,, hi,  -ii   members,  "to  examine  into  tl antes  of  the  cxploMims  of 

the  boilers  used  on  board  ttcam  boats,  and  to  devise  the  most  eft 
in  i  ,,!'  preventing  the  accidents,  or  of  diminishing  the  extent  of  their 
injurkm-  effects.''  The  names  of  these  seventeen  gentlemen  are  given, 
xcept  in  the  case  of  lour  M. I >.*.')  their  several  profrtttrma,  cin- 
ats,  or  pursuits,  and  their  qualification*  for  this  particular  pur- 
pme,  are  n"i  mentioned,  The  only  person  t  win.™  scientific  reputation 
IsM  been  sufficiently  extonsivi  to  reach  Europe,  was  lately  in  this  country, 
owl  openly  stated  that  he  never  attended  d  single  experiment. 

The  committee,  Boon  after  their  appointment,  took  a  proper  step 

ti>  obtain  the   most  valuable   kind    of   information.      Tiny   addressed   a 

circular   to    such  persons  as  they  supposed  were  acquainted   with  the 

dam  of  such  explosions,  as   were  up  to  that  period  undeserihed; 

and   though   they   published    llie    knowledge    they   so    obtained    in    the 

a.  Ml. 

\  Robert  ll.-m,  M.  />..  Pmfeeaor  of  Cliomistry  in  tin-  Un\V««tj  dt  Y\\\WV!\\.\\\a. 
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Journal  nf  ill.'   Franklin  Institute,  in  the  years  1H3 1-32,  it  would  liar*  J 

been  gratify iug  to  ham  B I  ;i  general  view  of  i  li-    facts  in  th 

ductory  part  of  tin  Iteport. 

The  Committee  also  drew  11  [>  ;i   -.cries  nf  question*,  a  plan  of  i  :■ 

rimrnt  based  upon  these  questions,  anil  :i ■  t  estimate  of  the  cost  of  the  ] 

experiments,      N .if  diessj,  how.  ver.  arc  given  in  the   Report,  nnr   | 

.ip|ii'inlril  In  it,  omissions  which  an*  mud  lo  be  regretted. 

The  secretary  of  the  treusnry,   to  whom   the  questions,  plan.  wii) 
estimate  were  submitted,  approve.  1  ilnni.  and  hjl't  the  committee  free  Is] 
add  any  other  subjects,   or   prosi-cud   ;my  other  modes  of  inquiry  which 
might  suggest  themselves,   limiting,  hinvevcr,   the   sum    to   he  expended. 
We  .Hi-  n  ri.iinlv  euriouu  toknow  what  was  the  amount  of  the  funds  placed   | 
by  the  house  of  representatives  at  the  disposal  of  the  treasury,  for  such  an 
object  i if  national   interest,  and   also   to   know   the  limit   of  expenditure 
prescribed  by  tin-  secretary  of  the  treasury.     These  sums,  though  sevenl 
time*  spoken  of.  are  never  actually  stated  in  dollars;  and  we  confess  we 
have  our  fears  as  to  their  being  of  an  amount  either  adequate  to  the 
object,  or  worthy  of  ,i  trr.-at  nation.     If  these  amounts  should  on 
given.  perhaps  the  Franklin  Institute  will  add  that  of  their  actual  expen- 
diture: it  could  not  fail  of  being  useful 

On  the  1st  of  November,   1H30,  a  sub-committee  of  seven  mt 

appointed  to  conduct  the  experiments;  these  were  Messrs.  Llaehe,  li- 
Keating,  Baldwin,  Merrick,  and  Lukcns.  Subsequently  the  experiments 
which  related  to  the  strength  of  iron  and  eoppei  used  for  st.  am-hoilcix, 
•a  re  separated  from  the  others,  and  confided,  on  the  4th  January,  1631, 
to  a  second  sub-committee  of  three  persons,  viz.,  Messrs.  Baehe,  Itccrea, 
and  Johnson:  two  of  these,  it  mil  be  observed,  were  also  members  of 
the  first  sub-cniiiniittee. 

At  the  end  of  five  years  from  the  date  of  their  appointment,  tin- 
first  sub-committee  mudc  a  report  of  their  experimental  inves 
This,  after  having  been  adopted  by  the  general  committee,  was  on  the 
23rd  December,  last,  ordered  by  the  manager  of  dm  Institute  to  i»' 
submitted  to  the  secretary  of  the  treasury,  and  it  has  since  been  pub- 
lished in  five  numbers  of  the  journal  of  the  society. 

The  second  sab-committee  have  not,  according  to  the  latest  account* 
received,  presented  any  report;  nor  have  tho  general  committee  (as  fax 
as  we  know),  made  any  communication  to  the  public  on  the  subject  for 
which  they  were  appointed,  beyond  what  we  have  stated. 

The  omission  which  we  have  noticed,  of  the  plan  of  experiments 
&c_,  has  produced  an  apparent  want  of  connexion  throughout  the  i 
as  published;  and  this,  in  addition  to  the  occasional  absence  of  p, ,  qiicuit) 
in  the  descriptions,  and  of  important  detail  in  the  experiments  it 
tremely  annoying  and  embarrassing  to  those  who  are  anxious  to  under- 
stand and  appreciate,  not  only  that  which  has  been  done,  but  also  (whtJ 
is  highly  important)  the  means  by  which  it  was  accomplished. 

Great  care  and  attention  appear  to  have  been  bestowed  upon 

construction  of  tho  apparatus  designed  and  used  for  the  experiun  hi*. 

Many  of  the  provisions  against  error,  suggested   by  able  experimenters 

in  analogous  coses,   were  known  and  adopted.    TV***;-!  *«•»&,  \v*,-xe*m, 

scarcely  any  tww.hy  in    the  apparatus,  not  Va  \t»  u^\>\u»\.'  trite) 
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none  w»  fell  t..   'i >s»ory.      To  furnish   HUM   notion  of  tbn  size   of 

ike  a]>|>ur.it  u v  it  may  b<  ray,  that  the  exj  J  bailei  win  a 

nda,  of  rolled-iron.  !  imli  ilii<k.    The  internal  dim.  D 
•ioiv*  were,  length.  :io:   in  :  diameter,  IS  in.:   a  glazed  aperture  was 
provided  in  each  ••ml  for  the  hup* 

Tlir  ■  t.  ipo«i;il  to  dgatedirenanaaged under  twelrc 

heads.    T  erl  verbatim,  and  eadcavoni  t"  give  ,m 

abstract  of  the  t>-ults  reported  to  hare  )»■•  n  i.l.tiLin.  .1  un.l.  m 

fanied  by  a  fen  -is  we  proceed;  but  icaeiriug  for  the  prw mt, 

oa  account  of  room,  a  more  niiimte  examination  uml  div  uss'ioii. 

SOW     1        i"/  M  .•  r,  OH  relieving  water,  heated  to,  or  at 

(Ae  boHing-point,  from  prmturi.  any  commotion  it  produced  in   Ihr  fluid. 

No  experiment  ii  recorded  of  relieving  from  pressure  water  lu-atcd 
in  the  l>oilinj»-piiiiil  mily.      A  ec •munition,  rendered  riliblt  l-y  rbanriqg  nf 

iter  or  Ii  -  Dxtcnt,  was  observed  to  attend  every  ndden  diminution 
of  prearare.  The  amount  hoth  ol  the  I'ointnotion  and  the  foaming  in 
in  proportion  to  the  Axe  of  tlte  relii  vim-  .. j>.- n i :■  _: .  I  h.  in  nwnl  -*<>!■ 
and  .:  that  produced,  frequently  railed  the  (rater  '"  the  upper 
part  of  the  boiler,  and  in  nomr  instance!  discharged  hoth  it  and  MOUB 
ently  through  mi  aperture  made  In  the  top,  Thii  efleet  is,  thererbre, 
produced,  in  a  greater  <>r  Irs-  degree,  everj  time  thai  steam  is  taken,  or 
let  off,  from  the  boiler,  whethi  i  to  mpply  the  engine,  to  test  the  water- 
level,  or  to  reduce  the  prcssuri  :  bat  u  wan  di  i >n  ited,  thai  although; 

the  (welling  and  agitation  "I'  tin'  water  produced  by  a  pressure-relieving 

uusl  ofti  ii  have  thrown  the  water  a- I  a  I  irger,  and   probably 

a  hotter,  surface,  yel  thai  when  such  an  opening  was  made,  ii  was 
uniformly  followed  by  a  diminution  b  the  pre  mire  of  the  nKilmart 
ileum,  Such  relief*  and  their  immediate  effects,  const  uiicntly,  could  nol 
he  regarded  as  cause-  ol  rupture.  It  was  also  shown,  that  at  such  dm  ■ 
the   ordinary  .ippautti-  ■!.    i'_'ne<l    in     how  tin-  height   of 

the  wntor-*urface  in  the  boiler  were  rendered  oaeleu.  Tliuugh  several 
other  kinds  were  tried  and  condemned,  mention  is  not  ni.nl.  uf  any  which 
were  found  to  he  free  from  objection. 

Subj.  II. —  To  repeal  the  txptrimmU  'if  KUipmth,  relating  w  thr  exm- 
ttrtion  of  wal it  into  straw  by  highly-heated  metal;  and  to  make  other*  eal- 
rnJaieJ  to  thow  whether,  under  any  circumstances,  intensely-heated  metal 
am  produce,  suddenly,  great  quantities  o/ highly-elastic  steam. 

[Jo  notice  at  all  is  taken  of  the  experiments  of  Klaproth  under  this 
head.  A  short  series  of  experiments  relating  to  the  latter  part  only  of 
the  proposition  it  given; — the  blowing-nut  of  one  of  the  little  windows 
of  the  boiler,  put  an  end  to  it  nt  a  time  when  it  was  becoming  interesting. 
Vr*0  rtgrcl  the  experiments  were  nol  repeated  and  carried  further.  Tin' 
conclusion  drawn  from  those  that  were  made  is  favourable  to  the  opinion, 
that  great  quantities  of  highly-elastic  steam  may  be  suddenly  evolved  by 
throwing  water  upon  metal  heated  to  redness.  An  experiment  of  Mr. 
I'erkin*  is  alluded  to,  but  not  .specifically  pointed  out. 

I,  III — To  uncertain  whether  intensely-healed  and  unsaturated  si 
/v»,  <V  /#■"/"■':/'■'"■'•'"'■'  ■'-"'  •'•'••■■''''/'  into  it,  produce  hinh\u-e\nstie  I'lipour. 

The  -  unxiturutcd  etoam"  was  obtained  M  by  fiWme,  vV  W\W  a\wax 
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half  full  of  inter,  and   applying  bent   In-low  f<i  raise  the  wnf*  I    (0 
rc'jiii  ;   tin   upper  half  of  the  bmler  would   lie  filled 

steam  of  an  elasticity  due  to  thai  tempi  retail  .  t li  I -c  elasticity  heing  mea- 
sured l>y  the  gauge,  l-'in-  being  now  plm.vd  upon  the  top  would  Inat 
the  md.il  of  the  upper  hull'  nf  tin-  holler;  mid  this,  hy  communicating  ib 
heal  to  the  steam,  would  surcharge  the  hitter*." 

The  result  of  tliis  investigation  we  give  in  the  words  of  the  enl>- 
committee.  "In  no  case  WH  n  nWTWM  of  elasticity  predated' 
jecting  water  into  hot  and  unsaturated  steam,  hut  the  reverse;  and  in 
-  0t  ml,  that  the  greater  the  quantity  of  water  thus  introduced,  tin-  nm..- 
1 1  n  id,  .il.li-  wan  the  diminutioii  in  the  elasticity  of  the  steam."  Tin 
■.iippimitidii  nf  tin-  contrary,  tiny  state  to  he  the  basis  of  the  thcoryol 
the  explonon  of  xtcaiu-builcrs  of  their  countryman,  I'crkins.    They  appeal 

(•i  fed   i ali-darlinn  in  the   idea  that   tiny  have  ■l.-m. ili-.lu'il  il.     It 

was  not,  however,  accomplished  without  some  inconvenience;  for  the 
Mih-ciimmiiii'c.  "  heing  unwilling  to  incur  any  considerable  expenditure 
(a  this  bunch  of  llieir  inquiry,  the  experiments  were  rendered  uncum- 
Jbrtablef  beyond  any  thing  which  occurred  in  their  other  researches !" 

Ft  is  scarcely  credible,  but  the  temperature  of  the  water  in  the  bo3a 
beneath  the  steam  was  not  thought  sufficiently  important  to  bo  noted 

BUM.  IV. —  ll/aa  Kti'iiii,  surcharged  trilh  heat,  is  pi 
and  is  in  contact  irith  mitei  main  surcharged  ar  changi   iti 

md  temperature  t 

This  is  subsequently  restated  thus  : — 

When  steam,  turehnrged  with  heat,  is  produced  within  a  bailer  by  the 

'  with  heated  metal,  dogs  this  steam   nmain  surcharged,  or  din  ■ 
up  water /rum  eimtar.t  with  that  in  the  bailer,  unit  become  salt" 

/utter  mppmitian   be  cancel,  at  what  pressure  and  temp-rain 
regard  to  the  temperature  id"  the  surcharged  steam,  ami  In  that  0/  lite  rcata 
on  which  il  rests  t 

After  this  parade  of  stating  and  restating,  the  sub-conunitte  did  not 
make  one  experiment  on  this  subject.     They  decide  upon  the  uncom- 


*  To  aaai6t  those  readers  who  may  not 
tt  nucc,  limv  that  which  is  surcharged 
can  at  the  twimn  time  he  unsaturate.],  m 
eItb  mi  explanation  of  what  is  meant 
l'»  "  surcharged  steam,"  "  unsaturated  ' 
lb  .mi,"  so  frequently  used  iu  this  report, 
(without  any  reason,  hut  011  the.  contrary) 
to  express  the  same  suhstnnoo  under  the 
same  circumstances.  We,  however,  •  le- 
ctin.' uiti  iii|iiiiiL'  to  eivr  precision  to  such 
expressions  us  "hot  lire,"  "hot  steam," 
.\.\.  which  :ilsu  occur. 

Si.  am  i»  said  to  lie  saturated,  (i.  c.  with 
I,  when  (a),  ^opposing  it  to  he  in  :i 
:  .nil  with  wnter,  anil  tin.*  f.-in- 
l"'t;iture  of  both  tube  maintained  constant, 
in  1  I'urtlit-r  evolution  of  water  into  steam  l 
lalEM  place,  howevci  long  these  cirv-um-  . 
•itanees  may  b6  continued-  or  (11),  if  00 
the  .-11111II1  st  iliinijuitii'il  Of  II"    ti ■inporatiuv 

......  rolajae  el eteent,  mular  ins  e-itwn> 

dopaaition  ■  •/  water  ensaea. 
Skrnm  in  tsi/j  ta  to  unaatnratod  l> ),  it 


in  the  coalitions  of  caso  a,  nl 

water  continues   to    he   evolve.];  <.r(t.)il, 
in  those  of  ease  u,  its  temperature  may  be 

[eillH'i     I    without    ileliOSlt 

Steam  is  said  to  lie  surchargi-d  (i.  e.  tilh 
heat)  when  in  the  ci*»  - 
for  it  then  contain*  nior.  heat  tlinn  is 
necessary  to  hold  the  vaporised  »nt.r  in 
a  state  of  steam,  and  which  heat  will  unite 
with  other  water  if  it  Ik*  cxpoied  to  it. 

Steam  is  not  considered  sorcharei>d  when 
in  the  eases  A  and  u  above,  for  1  \.  r\  j.ir- 
tiele  of  heat  it    then  contain..,  is  lloldilu,'  It 

particle  of  water  in  a  state  <if  steam 
if  a  particle  of  heat  be  abstracted,  its  eo- 
partiele  of  water  will   be  set  Ore,  and  I 
CSItaJn  volume  of  ateaui  auiiihilat.  d. 

-f-  As  we  would  not  wantonly  he  the 
means  of   ni.-il.iii._r,   this   sub-cnniniittci    i.'n- 

Jn,l,lMi        IV'.Ul'.     V..       ,U-V.UM*\V  ^Vi>'      V\V.\I. 

we    \lli\e    null,  tVua  *llti\  «l  \\tSvt»  \tt  \\w 

wettflwi 


•MUCIN  Of  KTUM-HOILKIU. 

fortnldc  experiments  of  the  proceeding  investigation,  tainted  as  they  then 
were  by  tin-  capital  omission  of  the  condition  of  the  water,  and  absolutely 

ted  by  it  for  any  conclusion  on  thin  subject.  They  rather  botdlj 
Mate   (lint  there  in  nothing  to  warrant  the  belief,    that  with  stciun  and 

r,  under  then  circumstances,  there  it  any  condeuaution  of  die  former 
by  the  latter. 

Sraj.  V.— To  test  by  experiment,  the  efficacy  of  plate* ,  $*.  of  futible 
metal,  ana  meant  of  preventing  the  undue  healing  of  a  boiler,  or  iU  contents. 

hI.mI.Ic  pain*  were  taken  by  the  •  at  committee  on  this  subj.ct. 

As  no  other  information  on  the  proportion--  "f  the  alloys  used  in  fusible 

DjMtala  were  in  their  possession,  than  those  given  in  ParkWa  CAeaucaJ 

w.  they  made  numerous  experiments  to  ascertain  the  moat  Metal. 

Though  the  so!)  committee  do  not  »y  it  expressly,  it  may  Ik-  pmuiued 

that  they  consider   pi  .1'  fusible  meUil   cllieieiottl   for  thl    pun 

it.     They  consider  that  the  precaution  of  making  the  fusible  plates. 

Mi-  thickness,  a«  required  by  the  French  government  in  an 

ordinance  issued  nibaequi  ally  to  that  in  which  they  were  first  described. 

Id  not  proTe  the  remedy  intended.     And  then  bflowi  thai  receipt  fin 

■  true  remedy:  "The  true  remedjj  ii  to  besought  in  enclosing  the  h 

metal    in  a  case,    in  wfaieb    il  shall  HOI  In-   exposed    to  the    pressure  of  the 
■  ii  i.nly   to    its    healing  clh-ei  :    tin    more  fluid    part-,  of  tlic  metal 

not  then  be  exposed  to  be  forced  out":    ;,. 

"ill  I.e.  nine  fluid    .:■■  if  exposed  to  heal  ill  a  run  able." 

No  doubt!  tin-re  can  lie  no  doubt  of  this  elKrt  occurring, — the  most 
perfect  fluidity  may  certainly    be  obtained,  but  on  boiUtf — for  What  pDI 
' — the  metal    is  in  a  case!  not  exposed  to  the  pressure  of  the  :-ieam! 
then  is  it  to  act  efficaciously  as  a  nn  an*  of  relief  to  a  boiler  danger- 
increasing  in  temperature?    How  is  it  to  net  nt  nil,  though  fluid  as 
in  a  crucible? 

It   may  become  as  fluid  as  "empyreal  air"  if  the  boiler  will  with- 

.  the  prei  on  correspondent  to  the  necessary  temperature;  but  if  the 

boiler  yield  in  the  process,  will  the  fluidity  of  the  u  true  n  niedy"  solidify 

the  eruptive  steam!  or  ill  what  Other  magical  and  unknown  manner  ajfi 

it  cure  the  prodigious  mischief?  which  it  was  t  In-  object  of  all  the  ill  Vi    ii 

>is  to  pro v.n!  '  There  must  be  a  district  of  Pennsylvania  whtnt  the 
shamrock  is  worn*! 

.1.  VI. — Tn  rejieat  th?  i\ip<-rim,-nt\  of  Ktaproth,  relating  to  the  cm- 
rxmion  ofimter  into  highlii-hrattd  mrUtl. 

Klaprotb  i-    here  introduced  again,  but,  as  in  Suhj.  11.,  no  furtln  i 

•<    i     i.ii.'ii  ..I'liii i  i i  i. ili. -I  allusion  made  to  his  cxperini. 

i  ii  ■  metals  experimented  upon  by  the  snb-oununittoc  ware  copper, 

and    iron,   both   cast  and   wrought,  of  various   thicknesses,    formed    into 

dor    bowls,   about    five    and    a  .quarter    itiehes    in    diameter   and    three 

-.  deep.     The  surface*  of  th--  interiots  of  these  bowls  were,  in  some 

.mm.!     ||0l|l    l.llin1  in;;    dial     (lie  I  i-iiii    .uilv    I"    i ■  | ■<  1 1 .  .  1    liv  U  wrtaill   CMi.ki'.l 

..il  .-.  "  inn  r.  in.  .H"  j  i-ivjicncc-;  what  is  il\-    best  was,  ot  Mat. 
■  '-../    'a    (Mi    mi/. -...in-  J  euro  to  have  ttu     i'.\«'«  Away*  a\.  \v»»\ 
'.'.-.I   to  I  when   wanted?      \i\rwct -.  fc\w\\.  vi  \-.\\  \\\ 
thou.    Siffw.iimiio.ji,,,,  »Mcii'.|i,  I,,,,.!.    BnctoselheM«tal%n.acaaal 
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cuses.  polished,  in  others,  merely  »mor.rh,  mt'l  Wtoac  were  roughened,  mi 
or  less,  by  oxydation.     'Die  water  mi  first  applied  in  drops,  and  after.  I 
wcrdi  in  buutiufag  quuiititie<.  n  to  two  fluid  ounces  iroj      'i  I  •  •  ■  •.; 
iih nts  were  numerous,  and  tin  following  arc  the  conclusions  drawn  li 
lliini  by  the  mh  fHTmnhttt       Wt  bm  given   them  nt   length. 
we  intend  to  return  to  this  purl  of  the  subject,  as  we  have  grounds 
thinking  that  the   sub-committee  have  been  led   (■"'   place  the   maxima 
vaporization  too  low. 

"The  vaporizing  power  of   copper,  when  supplied  with  beat   by  » lad    j 
conductor  or  circulator,  sinh  a«   oil .  iihti-m-o-  v.iili   ureal   regularity  a*  the 
temperature  increases,  up  to  a  certain  point,  the  water  being  supposed  iliiwn    | 
upon  the  copper  surface,  in  small  quantities.    Copper  Much,  heated   i 
passing  through  them,  would  bo  in  this  condition  if  left  boro  of  water,  awl 
then  suddenly  wet,    This  holds  with  copper  t'jth  of  nn  inch  thick,  without 
imln -nt mil  that  a  limit  will  be  attained  by  a  much  more  considerable  thick- 
ness.    The  temperature  at  which  the  metal  will  have  the  greatest  vapor e 
power,  is  about  570°  Fahr.,  or  ubout  230'  below  redness,  according  to  Daniell 

"  The  law  of  vaporization  of  small  quantities  of  water,  by  a  given  thick- 
ness of  copper,  is  represented  with  singular  closeness  by  an  ellipse,  of  which 
the  temperatures  represent  the  abscissa?,  and  the  times  of  vaporization  the 
difference  between  a  oonstant  quantity  and  the  ordinates. 

"The  same  power  in  thin  iron,  .04  (,',)  inch  thick,  increased  regularly, 
and  m  at  a  maximum,  probably,  at  510°.  With  thicker  metal  the  power 
Increase*  more  rapidly  at  the  lower  tempi  nd  vanes  very  little,  com- 

paratnely,  above  380°,  with  thicknesses  exceeding  eth,  and  less  than  [\h  of 
nn  inch:  attaining  a  maximum  at  about  507°  Fahr..  when  the  quantities  are 
small :  rising  to  550°.  and  much  above,  as  the  quantity  of  water  i- 
rclntively  to  the  surface  of  the  metal  which  is  exposed.  Quadrupling  the 
quantity  of  water,  the  entire  amount  being  still  small,  nearly  tripled  the  time 
of  vaporization  at  the  maximum. 

•"When  copper  of  t'jth  of  an  inch  in  thickness,  wss  supplied  with  beat 
by  melted  tin,  a  worse  conductor,  and  having  a  lower  specific  heat  than  copper 
itself,  the  time  of  vaporization,  in  a  spherical  bowl,  of  quantitu  •  from 

i*ith  to  j  of  the  entire  capucity  of  the  bowl,  increased  but  three-fold,  and  ibt 
temperature  of  greatest  evaporation  was  raised  but  56°,  or  from  470°  to  6Vf 
When  the  bowl  had  half  of  the  portion  which  was  exposed  to  heat  filled,  (hi 
weight  of  the  water  was  about  one  and  one-tentb  of  that  of  the  metal. 

"  The  times  of  vaporization  of  different  quantities  of  water,  vui  mi: 
,lh  of  an  ounce  to  two  ounces,  in  an  iron  bowl  Jth  of  an  inch  thick,  and  supplied 
with  heat  by  the  tin-bath,  were  sensibly,  as  the  square  roots  of  the  quasi 
at  the  temperatures  of  maximum  vaporization  for  each  quuntily. 

"  These  temperatures  were  raised  from  about  400°  to  600°.  by  increasing 
the  weight  of  water  about  sixteen  times,  indicating  that  considerable  quunt  insl 
of  woter,  thrown  upon  heated  metal,  will  be  most  rapidly  vaporized  when  the 
metal  is  at  least  200°  below  a  red  heat. 

"  While  a  red  heat,  visible  in  daylight,  given  to  u  metal,  even  v.  h,  e 

thick,  and  supplied  by  heat  from  a  glowing  charcoal  fire,  does  not  pratt  Ol 
water,  when  thruwn  in  considerable  quantities,  from  cooling  it  down  so  as  to 
vaporize  the  water  very  rapidly,  it  is  much  above  the  temperaturo  at  which 
the  water  thrown  upon  the  metal  will  be  most  rapidly  evaporated.  Thus  ono 
ounce  of  water  was  vaporized  in  13  seconds,  at  about  500",  in  a  wrought-irun 
bowl  j  ol'an  inch  thick,  and  required  115  seconds  U>>V(«ras\n  *.  ca>x-\t<Kt 
bowi  -'  an  inch  thick,  at  a  red  beat.    Four  ounces iu  V\\e\a.U«  W«\ n»vww& 


about  tats,  the  bowl  being  rod-hot  when  il  ■**  introduced;  and 

two  ounces  vaporing  in  34  laooadi  «t  MO"  Nk 

"   i   i      ■  of  greatest  vaporixntion,  uith  ■  giren  thickness 

metal.  ■  ■  ]'i"  i  (ban  >»  Iron,  (m  n  pulsrf*  taw  being  developed  an 

lo»er  temperature,  With  equal  thickneiM-tofironarul  cupper,  the  vavor<cin 
sower  ..f  thelattei  metal,  at  in  maximum  was,  with  the  ait-bath,  mwlhtl 
*f*atcr  than  (hot  of  tin-  former,  mid  with  the  tin-bath  the  power  of  copper  .07 
of  an  inch  tbkk,  mu  equal,  nearly,  to  that  ul  iron,  1th  of  on  inch  thick.  carh 
bfing  taken  at  it*  maximum  of  tapnTiMtian,  for  the  diffartml  quantities  of 
Uuid  employed.  A-  the  maximu  fur  the  iruii  an  higher  than  those  for  the 
topper,  the  advantage  will  be  slill  greater  in  favour  of  cupper  when  tin-  tu,i 
mctaU  are  ot  equal  temperature*. 

"  The  general  effect  of  roughnc".  of  -urt.i<<:  1|  to  raise  the  tcti>|>eruture  ul 
which  the  maximum  vaporixation  occurs,  and   to  dimmish  the  tunc  oftapo- 
rualion  of  a  given  quantity  of  water  at  an  amumod  temperature  betel 
maximum." 

Si  in,  VII. —  TodetermtU  rimtlU  whether  any  pcrmatvnlty 

r>\utic  fluids  are  produced  within  a  boiler,  when  the  metal  becomet  tntrtuely 


-i 


The  experiiin  ul  upon  thin  important    purl  of  the  inquiry 

Icred  as  satisfactorily  demonstrating  that  tin-  water  in  a  steam-boiler. 

ia  contact  with   heated  iron,  whose  surface  il  in  tin  ordinary  state  clean, 
do)  bright,  :•  nut  decomposed  by  the  metal. 
This  U  another  conclusion  in  ■  1  i i - ■« - 1  opposition  tn  the  doctrine  Mr. 

IVrkins  lias  been  touching  for  yqan.     We  shall  be  glad  to  hear  whetbi  i 

!"■  .ii-U i:. ■  pain,  thih  opinion,  after  bfl  ho»  examined  the 

Experiments  and  the  reasoning  of  his  countrym.  ii 

It    is  true,  that  in  noun;  of  these  experiment-,  nitrogen  KM,  "ith  a 
ble  quantity  of  oxygen,  was  obtained  from  the  boiler  ;  and  in  others, 

,|    hydo'igi' inle    iis   appearance:    but,   h.ivvcver,  both  of  lie  —  ' 

were  traced  to  their  sources. — the  first  was  famished  I  v  .  im  : •. r u i ■  ■ 
spheric  air  which  had  leaked  into  the  boiler,. — and  the  aOOOnd  ppu'ecdcd 
from  the  decomposition  of  the  packing  of  the  hand-hole. 

Scbj.  VIII. — To  observe  accurately  the  sort  of  bunting  produced  by  a 
gradual  increase  of  pressure  within  cylinders  nf  iron  and  copper. 

'I  i'.i  i  qx  ri  in  ni.  only  ware  made  on  tnis  subject,  but  these  were 
tiered  by  the  sub-committee  to  have,  furnished  such  ample  and  correct 
means  of  observation,  that  it  was  not  deemed  necessary  to  in-.tilute  any 
■  especially  as  they  were  tedious,  and  not  without  dan. 
Two  cylinders,  one  of  iron  and  the  other  of  cupper,  partially  tilled 
w;iier,  were  exposed  to  In  at.  This  was  urged  and  continued,  in 
both  cases,  until  the  cylinders  burst  suddenly  with  noise,  the  lone  of 
the  escaping  steam  being  great  enough  to  drive  them  from  their  position 
to  a  ciii-iin  i.iKle  distance,  and  scattering  the  fuel,  &c.  in  all  directions. 

The  sub-committee  were  of  opinion,  that  these  etl'.-ets  wen-  directly 
conclusive,  ami  showed  that  " all  the  circumstance-  attending  the  most 
violent  explosions  may  occur  without  a  sudden  increase  of  pressure  within 
nil.r." 

tXt—ft  repeat  Perlu'm's  eu-jier intents,  Odd  UOMtdbl  uliether  th* 
h.  stated Ay  Aim  to  erisi I  between  the  purticles  of  inteitkr.ltj-heu.ted  vroa 
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tmd  water,  be  genrral;  ami  In  mrtuurr,  if  ptmW*.  the  tsrttnl  y/  Ihu  " ,. 
linn,  with  a  vine  In  oWrrmine  thr.  influence  it  may  Amvr  <m  »q/Wy-cu/«». 

Tin;  only  experiment  of  Mr.  Perkins's  which  was  attempted  to  be 
repeated,  and  that  unsuccessfully,  wan  the  one  in  which  an  opening 
having  been  made  in  one  of  his  generators,  containing  intensely-heated 

water  in   ..iMi.hl  with   red-hot  metal,  neither  steam   nor  water  escape, 
and  in  which,  having  affixed  a  pipe  and  stop-cock  to  the  same  vessel,  no 

-l iusueil    (lirmigll    (In-  cock   win  II    opened. 

Terrified  hy  the  explosion  of  n  wrought-iron  mercury-bottle  in  a  stoat- 
quarry,  the  sub-committee  were  content  with  the  following  safer  experi- 
ments; hut  these  are  interesting,  ami  we  give  them  a*  reported.  As  tar  U 
they  were  carried,  they  certainly  support  the  assertions  of  Mr.  Perkins. 

'•  An  iron  Iiowl,  about  i'tth  of  an  inch  thick,  m  :  the  bottom  per- 

totaled  Willi  Miinll  boles,  was  heated  to  redno«s  over  n  ehurcoal  tire,  anil  v 
poured  into  il  ;  the  mnss  of  metal   li  mil,  was  eooleil  down  very  rupuh 

in  a   temperature  below  redness,  und  the  repulsion  which  was  nt  first  tnuiii- 

•<1  between  the  water  and  iron  ceased, and  the  wntcr  (lowed  rapidly  through 
the  apertures.  Two  thicker  bowls  were  provided,  one  of  wrought-iron.  jth-  "I 
an  inch  thick,  and  the  Other  Of  east-iron.  seven-sixteenths  of  an  inch  thick  :  the 
bottom  of  each  was  perforated  with  holes,  about  .04  of  an  inch  in  diumeter. 
When  placed  BTer  ■  charcoal  fire  and  heated  to  redness,  water  poured  in  SO 
as  to  1111  the  bowls,  reduced  the  temperature  of  the  wro'iuht-irun  one  most 
rapidly;  but  until  the  reduction  wasotfected,  the  results  were  the  sane  a»  tin* 
for  the  cast-iron  bowl.  Iu  this  latter  the  water  rested  upon  the  bottom  with- 
out passing  through  the  holes,  either  a*  water  or  as  steam;  steam  formed 
slowly  and  escaped  from  the  upper  surface,  the  whole  fluid  being  at  u  tempe- 
rature bolow  the  boiling-point.  The  openings  were  distinctly  to  be  seen,  and 
appeared  by  measurement  to  have  contracted  about  Jth  part  of  their  diuuicic:  | 
but  the  repulsion  was  such  as  to  render  the  escape  uf  the  water  quite  us  dif- 
ficult, ami  indeed  more  difficult,  than  that  of  mercury  at  ordinary  temperatures. 
Removing  the  vessel  from  the  lire,  the  water  remaining  in  it,  as  the  mat 
cooled  below  redness,  small  particles  of  water  came  through  nt  intervals;  at  u 
lower  temperature  large  drops  collected,  which  finally  united  into  a  full  stream. 
Some  rude  measurements  of  the  quantity  of  water  which  came  through  v,  boo 
the  iron  was  heuted  in  water  at.  different  temperatures,  showed  a  striking 
diminution  at  the  higher  temperatures.  These  results  were  obviously  not 
produced  by  the  closing  of  the  apertures  as  the  bowl  expanded  by  heat,  the 
opening*  being  distinctly  visible  at  a  red  beat. 

■  The  measurements  referred  to  above  were  as  follows :  at  58°,  3$  fluid 
ounces  of  water  passed  through  the  holes,  in  the  cast-iron  bowl  above  referred 
In,  in  tliirty  seconds ;  the  whole  quantity  of  water  added,  being  four  ounces. 

"  In  another  experiment  ut  (ill0,  3J  fluid  oz.  passed.  Water,  at  between 
and  lio"  being  thrown  into  a  bowl,  previously  healed  to  &2°,  :ii  fluid  ../-. 
-ed  through;  when  heated  to  170°,  21  oz.  passed  in  the  same  time,  and 

v.  hen  boated  to  060°  about  2i'i  ox. 

"In  another  leriOT,  the  same  bowl  being  heated  to  redness,  four  II ■ : i< J 

QiroCM  of  water  thrown   in  were  perfectly  repelled   for   lit  icon   leoonds,  and 

at   the  end  of  hulf  a  minute  only  Jtha  of  an  ounce  had  flowed  through  the 

openings. 

■  Of  a  second  quantity  of  four  ounce-  thrown  into  the  bowl  thus  I 

I/,  ox.  patted  in  thirty  Moondt,  next  -'."/..  Id  Am  wm  i 

That.       •.|'einiKiil.-   show   that    the    ,un«um   of   \W,   tots*  A   «v"^*^»- 
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between  water  and  heated  metal,  ii  I  n^nuraWo  evon  ai  mmli'Mie  tempera- 
.  and  rapidly  mcruosea  with  the  Increase  of  temperature  i>r  the  n 

ih.  temperature  of  tin-  watei  "ach  case  of  tho  lost  tot  of  cxj»'ri- 

Btnts,  nearly  the  tame.    They  confirm,  in  tin*  rwpeet,  the  results  of  (hi 

vaporization  of  water  by  metal  at  different  temperatun  •-. 

"The  pressure  of  the  column  vt  water  which  »n«  *upportod  over  the 
•i  of  thejw  •;>pi'niii<_'M  at  a  temperatine  between  660s  and  a  red  heat,  <>r 
',  wa*  less  than  one  inch  and  a  half  of  water." 

We  find  no  observation  upon  the  "  influence  this  species  of  repulsion 
may  haTc  on  safety-valves." 

St  :u.  X. —  To  uncertain  ichethrr  earn*  nuif  reuUy  occur  tchrrt  Ike  m/rty- 
m/<v,  lotufed  with  a  certain  icifight,  re.;-  .i,i,<i.  labile  the  c"nfit*r>l 

ileum  aa/uiret  a  higher  eltutttr  /am  (km  Ifial  which  frtim  cuteuJution  wvuUi 
appear  uecewary  to  rata  tit  vale*. 

I  In-  <!i  ik-Talvc  only,  anil  of B    only,  wa»     I  p  n 

Ih.    diami •!.  r  of  this  and  of  its  seat  are  pveu,  but  not  of  the 

aperture*,  which  it  closed.     So  far  as  we  can  draw  any  conclusion  (for 

itfc   •  them     !•■  •■•  draw  niiin-1, 1'roin  tin-  cxperiim  ni      l-iaib-d, 

0  (lie  subject  Under  investigation,  no  ease  of  the  kind  referred  to 

red  ;  on  the  contrary,  (lie  valve  observed  was  never  stationaiy.  but 

■niforndy  rose  with  a  less  \\> tight  upon  it  than  that  given  by  csJc 

We  think  ib.it  the    xuh-ronimittcc   hart    MUed]    touched  this  most 
interesting  part    of  the  subject.       We  with  they  bad   exhausted    it;    for  if 

the  c-.lsi-  staled  in  the  proposition  doet  erei  occur,  the  conditions  of  it  are 
certainly  unknown,  and  the  term  safety-vulva  ought  not  at  present  to  bo 
applied  to  this  apparatus.  It  is  dearly  a  case  of  misnomer,  and  may  be 
deceptive  to  an  extent  of  danger  not  ret  appreciated. 

Subj.  XI. — To  aKertam,  by  dirtct  aprrimtnt,  the  effect  if  depotiu  in 
I'ln    sub-e ni it ii>-  made  no  experiments  on  this  subject.     They 

ifi  '.'.  generalization*,  deduced  from  the  examination  of  Bon*  deposits 

boat-boilers,  but  they  contain  nothing  new;  and  theaub-oan- 

mhtce  suggest    uo   meant  of  preventing,  <>r  of  curing,  the  i 
produced. 

Sobj.  XII. — On  the  eiiutic  force  rftlcam  on  working  presture*. 

lie    highest  reputed  working-pressure  of  high-pressure  cngineaia 

the  United  Stated,  is  eleven  atmospheres.    The  aub-conituii  led 

ii  ii  nting  up  to  ten. 

As   tho  BUb-COinniittee  hail  designed    and   constructed    that   jiart  of 

which  was  used   on   this   subject  of  experiment,  with  the 

i    i  ere,    they    were    surprised    to   find   a  considerable    discn  paney 

•SclwL-cii  their  results  and    tlio.se  obtained  and  published  bj   the  Institm. 

As  the  difference  was  too  considerable  to  be  admitted  as 

within  tho  limit  of  error  in  the  apparatus  or  in  observation,  the  sub- 

;  nttee,  feeling  the  great  weight  of  such  an  Opposing  authority,  were 

led  to  re-examine  their  apparatus,  their  mode  of  observation,  ami  then 
AHct  a  severe  scrutiny,  the  *u\>-vototo\U*;*i  favnA. 

' '« naeyfvauit  ••  valve-ax  al '  meant ,N  afcru»e.n 
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no  rcaaon  to  nupcct  any  rni-i:iki' on  ihcir  j>;irt:  UM&  the  dlecMpancybe 
■  rin-  nil  •  ii .it  11  .u -  mi  tin    temperature  and  corresponding  pressure 

of  steam,  made   liv  (In-  I'V.inklin  Institute,  of  Pennsylvania  ainl  a 
demy  of  Sciences  of  Paris,  remains  to  be  examined,  and  the  true  relation 
to  be  pointed  out  by  some  future  experimentera. 

Tlic  following  table  contains  tin-  results  •■  r  the  l,ii i-  of  the  *ul>- 

eommittee  of  the  Franklin  Institute;  mnii-xt'i]  .ire  those  ..I'  T 1 1 ■  -  l-'rench 
Aciuli  miriaiis.  Tin-  fourth  colnma  ahowa  the  diflSsrenoe  between  Ihenj 
tlir  ii -iiiprraturea  of  the  Philadelphians  being  always  lower  than  thoM 
Of  the  French : — 

T  ahmj  or  Pimssi'Hx*  ash  CmuooavisniNn  Tknmoks  op  Stum. 


i'tcMurc  in 

Pruikllu 

I'reuch 

Dlffvr 

Pimilclln 

Pi I. 

H1IT.T 

Atmo- 
sphere. 

l"»iii 

Acailriuy. 

«lfe*. 

Atmo- 

ItiHlitiiLr 

At-  nl-  iny 

«'iir-*. 

Fulir  • 

Sake  • 

I'ohr. " 

Fulit.  • 

Pnhr.  • 

Fal,<  " 

i 

213 

« 

315-5 

320-4 

4'8 

14 

235 

6* 

321 

s 

250 

250-6 

0-6 

7 

32« 

331-7 

5'7 

H 

MM 

74 

331 

3 

276 

275'2 

0-2 

8 

331! 

342-0 

60 

31 

204 

84 

340-5 

4 

881-6 

293  '7 

8-2 

8 

MS 

350-8 

S-8 

■»! 

2811-5 

»4 

348 

6 

SM'S 

308  5 

43 

10 

W8j 

358  0 

8  i 

*4 

no 

The  sub-coraraittee  conclude  thin  subject  by  observing,  "  That  irhflt 

thetlili;  ni i  in  the  results  of  experimenters  are  greater  than  the  preaent 

state  of  experimental  science  warrants,  yet  at  pressures  even  exceeding 
ordinary  working-pressures,  the  relation  of  the  temperature  and  pressuie  a 
strain  may  be  considered,  in  a  practical  point  of  view,  as  sufficiently 
determined.'' 

We  cannot,  in  justice,  conclude  our  abstract  of  this  report,  "ilhout 
i  x pressing  a  high  sense  of  the  labour  and  perseverance  which  are  dis- 
played in  it;  and  though  open  to  the  remarks  which  wc  have  freely 
made,  it  is  a  valuable  specimen  of  the  services  that  may  be  render 
practical  science,  by  associations  like  the  Franklin  Institute,  when  the 
love  of  the  subject  is  really  existing  among  the  members. 

We  must  also  say  to  the  general  government  of  the  United  States, 
that  they  must  not  consider  that  they  achieved  anything  which  shall  acquit 
them  of  all  further  contribution  to  this,  and  many  other  momentous 
subjects  of  scientific  inquiry,  merely  because  they  have  simply  aided  a 
most  meritorious  society  of  their  countrymen  in  defraying  some  of  the 
expenses  incurred.  They  are  in  a  position,  and  fortunately  it  i-:  their 
interest,  to  do  a  great  deal  more;  and  wc  request  our  Trnns-atluntic 
brethren  to  lose  no  time  in  agitating,  not  only  the  general  government, 
but  also  every  one  of  the  state  governments,  until  each  is  doing  won. 
thing  for  the  great  cause. 

We  now  wait  for  the  experiments,  &c,  of  the  sub-committee,  on 
the  strength  of  iron  and  copper  nsed  for  steam-boilers;  and  tin  n  are 
ahiiU  be  anxious  for  the  report  of  the  general  committee.     The  tatter 
»-///,   of  course,    embrace  the  whole   subject  tor  vi\\\c\x  Cat\ 
pointed  in  1830. 


ON  EVAPORATION.  VAPORIZATION,  AND 
CONDENSATION. 

btx&tSK  advantages  result  from  a  diligent  and  an  habitual  observance 
of  natural  plunom.  n;i.  Tin-  rigorous.  ■  xereisc  imposed  on  tin;  mind 
by  tin-  investigation  of  the  laws  relating  to  cause  and  effect  in  tin-  varied 
Mention!  of  inanimate  nature,  insensibly  j ■  r< ■  [ ■ 

■todittn,  whether  in  physical  or  moral  science.  And,  lot  it  be  renwm- 
bered,  that  (he  culture  Inn-  hinted  at,  is  indispensably  requisite  t"  the 
attainment  of  every  species  of  really  useful  knowledge.  There  is  no 
n.  i liod  of  acquiring  sound  scientific  information,  without  thought  nod 

vering  attention  on  the  pan  of  the  student;  Sok!  then:  in  no  n  ! 
Am  fONMd  information  Which  can  he  useful,  either  as  a  discipline  and 
Ugh  aei-iiiiipiMiniout  of  the  mind,  or  as  practically  applicable  in  t lie  arts. 
The  bufdnea  of  philosophy  is  with  the  unilmtanding.  That  knowledge 
ii  falsely  and  meretrieioual*  colled  icieiitjfie  knowledge,  which  i»  intended 
for  the  memory,  and  taken  its  standing  there  i -xelu-in'ly :  md  which, 
consisting  >>f  no  real  acquirements  is  sm  science,  is  commonly  accora- 
psnied  by  great  presumption  in  all*. 

Among  the  numberless  processes  which  are  the  off»pring  of  human 
roiitriviun-.    and  ini"  i  nifty,  diose  only  can   bo  successfully  and  econo- 
mically  conducted,   whose   conditions    are   conformable    to    the    laws  on 
which  the  constitution  and  pn  «-rvation  of  our  globe  depi  nl        Tfl   alter 
abvertanyof  tliose  laws  is  no  part  of  man's  prerogative, — as  well 
Bat  he  atfc  mpt  to  create  a  world.     The   immutable  principles,  whose 
l;v  is  essential  to  the  existence  of  matter  in  all  its  diversity 
of  forms — producing  in  it  the  successive  changes  of  which  we  arc  at  the 
same  time  the  subjects  aud  the  witnesses — are,  perhaps,  lew  in  number 
and  extremely  simple  in  their  modes  of  operation;  or,  it  may  be,  that 
i  their  number  exceeds  the  powers  of  a  finite  being  to  calculate,  so 
n  i.  possible  thai  their  reciprocal  actions  on  die  elements  of  nature  arc 
of  so  refined  and   recondite  a  character.  U  for  i  n  i   to  elude  the  grasp  of 
the  most  highly -endowed  mind.     But  this  is  a  subject  on  which  wo  have 

DO  intention  further  to  .speculate. 

<  if  many  interesting  phenomena,  and  important  properties  of  matter, 

it  might  be  said,  that   tin    accumulated  evidence  of  ayes  attests  their 

Tin  true  explication  or  discovery  of  others,  which  are  no  leas 

•  sting  as  objects  for  contemplation,  nor  less  important  ns  respects 

their  consequences  to  society,  has,  however,  been   reserved  for   modern 

times. 

The  hie  in  held  in  trust  by  philosophy,  are  eminently  adapted  to 
the  wants  of  every  nation  under  heaven;  being,  in  fact,  the  joint-stock 
property  of  the  whole  family  of  roan.     That  in  by-gone  days  so  much 

bimeiit.ible  ignorance  prevailed,  even   in  e tries  whose   boast  ha-  been 

of  civilisation  and  refinement,  was  not  so  much  the  fault  of  the  people 
B8  of  their  rulers.  The  time  was,  that  iiitelleetu.il  superiority  stihjcrlcd 
its  possessor  to  persecution  and  cruel  punishment;  physical  science  was 
viewed  as  synonymous  with  Satanic   influence;  and  Vkfi  "«\w  taR&  vft 

*  Jfon  //.  Moaolvr,  cu  Mechanics  applied  to  the.  A*U,  f>.  xxvei. 


now,  YAtanvuxuai, 

he.  exposed,  water  exhibits  u  tendency  to  assume  the  vaporous  form; 
and  not  only  so  long  as  it  retains  its  fluidity,  but  also  when  in  a  solid  state. 
Almost  every  other  liquid  is  liable  to  spontaneous  evaporation  at  common 
temperatures.  A  few  solid  bodies  an  tin  susceptible  of  it,  among  which 
camphor  might  be  mentioned  as  B  striking  example.  It  is  probable, 
from  many  concurrent  circumstances,  that  a  property  common  to  all 
bodies,  whether  solid  or  liquid,  is  thus  to  diffuse  their  particles  in  the 
.it um  . ■-] .ln-i-f,  although  in  some  instances,  the  process  might  be  «o  ex- 
tremely slow  na  to  be  wholly  inappreciable. 

The  temperature  at  which  a  liquid  boils,  termed  its  boiling-jminl, 
and  of  which  we  sli.ill  treat  more  particularly  in  a  future  papal*, 
materially  afreets  its  rate  of  evaporation.  Thus,  when  equal  quantities 
of  ether  (whose  boiling-point  is  96°),  of  alcohol  (173c),  and  of  water. 
(212°),  are  exposed  to  the  air,  under  precisely  similar  cireumstaiK 
first  that  disappears  is  the  ether,  the  alcohol  next,  and  a  consMJ 
time  afterwords  the  water.  Hence,  we  learn,  that  the  liquids  whose 
boiling  points  are  lowest,  are  dissipated  with  the  greatest  celerity. 

Evaporation  takes  place  only  at  the  tturfacc  of  liquids ;  extent  of 
surface,  therefore,  nil  other  conditions  being  equal,  'will  necessarily 
influence  the  rate  of  evaporation  in  similar  or  dissimilar  liquid*.  This 
process  is  likewise  affected  by  the  temperature,  of  the  air  in  contact  -\ -.  1 1 1 1 
the  surface  of  liquids,  by  its  being  dry  or  moist,  in  motion  or  at 
I  In-  density,  or  pressure,  of  the  atmosphere,  determines  the  rate  of 
evaporation,  as  it  does  also  the  boiling-point  of  liquids.  This,  how 
belongs  to  another  part  of  our  subject. 

Equal  quantities  of  water,  in  similarly-formed  vessels,  being  exposed 
to  air  of  very  different  temperatures, — say  3"i0  and  85°, — that  in  the 
warm  situation  will  disappear  before  the  other  will  have  sustained  any 
sensible  diminution.  When  air  next  above  the  surface  of  a  liquid  is 
charged  with  moisture,  evaporation  proceeds  but  very  slowly,  although  it 
might  happen  that  the  temperature  of  the  air  is  higher  than  that  of  thfl 
liquid.  Air  at  rest  is  a  condition  unfavourable  to  evaporation,  but  when 
iu  rapid  motion,  whatever  might  be  its  temperature,  it  is  the  most  active 
agent  in  spontaneously  promoting  it  with  which  we  are  acquaiutcd. 
'I'll  a  ill'ect  of  what  is  termed  a  drying-wind  on  a  cold  day,  is  somen  bat 
surprising.  A  few  hours  suffice  for  its  removing  every  symptom  of 
recent  rain  ;  roads  wlueh  were  previously  covered  ankle-deep  with  dirt, 
bccniuc  dry  and  hard  :  pools  of  water  disappear;  and  die  whole  Sue  of 
the  country  wears  a  totally  different  aspect. 

The  vapour,  or  as  it  is  commonly  termed,  steam,  of  boiling  w. 
when  in  a  perfect  state,  that  is,  so  long  as  it  retains  the  temperature 
(212°)  of  the  water  from  which  it  is  generated,  is  (In,  and  invisible;  a 
description  that  applies  equally  to  steam,  (aqueous  vapour,)  at  any  tem- 
perature during  its  union  with  atmospheric  air.  When  vapour  loses  its 
transparency,  it  is  a  proof  of  partial  condensation. 

On  observing  attentively  the  steam  that  escapes  from  the  spout  of 
a  tea-kettle,  at  the  moment  the  water  begins  to  boil,  we  shall  perceive 
ilic  former  to  be  in   immediate  contact  with   the  spout,  on  the  interior 

"  HV   />nnxwc/v  nlwlnin  from   entering  into  mVnuta  AiAsS*  Wre.    ttot&MMNM- 

n*MN  tfgewnf prbufyha  wK  tweapj  On  ipaos  iftwrea  w* "-.« vw  v^-a »»»»-• 
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edge*  of  which,  u  portion  of  it  will  be  ooodamcd  in  minute  drops. 
A  to  rds,   provided  (lie  water  continues  to  boil,  the 

of  tin-  kettle  will  become  perfectly  di  I  the.  mme  tins,  in 

iu  immed  i  n   will  be  a  certain  space,  say  from  ane-half  la 

three-fourths  of  .'m  inch,  throughout  which  not  n  particle  of  steam  v.  ill 
be  peroe]  tlble,      It  is  easy  to  explain  this.      When  the  water  in  the* 
■  ■  begin*  to  boil,  the  spool  i  ti  towoc  temperature  than  the 

steam  issuing  from  it.  ■  portion  of  thai   steam   i  condensed.     A*  moo 
steam  escapes,  it  soon  communicates  to  tin-  metal  its  owi 
condensation  enSlfH,  anil  the  spout  become*  dr.      By  this  time  fli  ■•    '.  nn 
"I  sufficient  force  to  display  immediatelr  oppooil  fbt 

orifice  of  the  sjnnit,  *rhi  iv  aad  invisible.     As  it  i»  cooled 

by  mixing  frith  the  surround1  weD-know 

appearance.      Hv  a   further   reduction   of  temperature   it   l>econ»cs  a. 
iuvis: 

As  a  necessary  result  of  natural  or  spontaneous  evaporation,  air 
s  contains  water  in  a  vaporous   form,   the  quantity  being  labjci  t  lo 
perpetual  variations,  dependent  on  changes  of  temperature,   ami  i 
disturbing  causes  to  which  the  atmosphere  is  liable.    To  some  ii  n 
he  difficult  to  understand  how  water  and  air  unite — the  heavier  bodj 
being  suspended  in  Ac  lighter — hut  there  is  no  one  fact  ophy 

that  admits  of  more  satisfactory  proof. 

nperature  "f  air,  the  smaller  i-  the  miaatltj  "! 

u   united   with  it.      When  air  is  so  fully  charged  with 

ii   thai  ii  refuses  to  take  up  an  additional  supply,  it  is  said  to  !»■ 

taiurnii/S.    In  this  i.i  i .   iaj  d  •;       i f  the  tomperatorc  of  Qm 

accompanied  by  the  condensation  of  pari  of  the  ntpoui  preaenl  in  it; 
whilst,  on  the  oontrary,  all   that  is  charged  -•  -  ■ « ' »  rapotn  rery  mi 

point  of  saturation,  will  •  on  idsmblc  rcduotion  of  its, 

temperature  before  it   porta  with  any   of   that  vapour.       When  •.  ..pour  and 

air  are  in  tin  act  of  separating,  an  ■ .  Icvation  of  temperature  not  ocdj 
interrupts  the  further  progress  of  condensation,  but  the  partially  cm 
denied  vapour  immediately  resumes  its  former  Mat..-  of  invisibility.    The 

particular  temperature  nf  which  ■-■  .inl.ii-ni  1 curt,  i-  termed  the  •■'•■"■ 

point.  To  determine  this  with  accuracy  is  of  the  lust  importance  in 
making  bygromctrical  experiments.  We  shall  soon  have  occasion  bo 
treat  of  these,  and  also  of  the  various  instruments  employed  in  eon- 
ducting  then). 

Btmosuhsre  is  a  Tast  store-house,  wheoee  the  solid  portions  of 

our  globe  receive   thi  ir  supplies  of  moisture.     By  an  increasing  process 

of  evaporation,  millions  of  gallons  of  pure  water  arc  raised  daily  into  the 

air.  which,  after  having  he.  n  distributed  by  the  united  agency  of  the  miu 

virid,  return   in   due   time,  and   under  various  forms,  to  the  N. 

of  tin-  earth 

,\    few   brief  allusions   to   some   of  the  meteorological   pluiion 
suggested  by  the  foregoing  observations,  will  conclude  this  paper, 

Alrea<ly  has  ii  be<  n  noticed,  thai  aqueous  vapour  ihov li 

separate  from  air,  so  long  as  the  temperature  of   the  latter 

COBtis  i'  than  ili  ;>oint  of  saturation.      Til"   v apian    V\\Wt  ^jM 

'.    exhibiting  no    svmptoms    of    opac'rl^.  vr\\\,  \w«wm, 
//.  K  ft 
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readily  impart  moisture,  by  its  condensation,  to  thi  •••  <»f  »ur- 

1 . ,l  1  ll.i : :;;-     l»,dti-s;     and    In     piului-e    llli-     el'l.-ii.    ll     ifi  fHtJ  tllU. 

rlii.. i  -  1 ....  1  ■ .  .    .IkhiIiI    In  colder    1 1 1 . .  1 1    ili.-     iir   with    which 

rap  m  is  unil  &  '  simple  experiment  with  a  glass  of  cold  water, 
illu-.ir.ii.-s  this  principle,  on  whose  operation  depends  the  formation 
Of  ilrir. 

\<  night,  wh.-ii  iln-  great  waxes  of  heat  baa  withdrawn  his  energies, 

ill.-  .nili  rapidly  cods,  iiud  ll  portion  of  the  vapour   in  tin-  air  whi-.li  Ii.  s 

next  above  its  surface  u  deposited  thereon.    Hence  the  origin  of  i 
irhote  importance  is  bettor  understood  in  rogioni  where  rain  falls  only 
three  o*  four  times  in  a  year,  than  ii  ii  In  onr  variable  .innate. 

A  refer  ace  t..  thai  wi  (t-known  property  of  boat,  termed  radi 
is  sufficient  to  indicate  the  means  by  which,  in  aim..-.,   m  incredibly  short 
tune  after  the  bob  has  sot,  the  earth  acquires  a  b  mperature  toww  than 
that  el  the  eontignoua  stratum  of  air.    To  what  height  tin-;  radiant  heal 

ascend*  in  (hi:  atmosphere,   is.    of   course,   de] lent  "ii    i    in  i-'\   0 

cunuriances,  of  which  our  knowledge  is  exceedingly  limited.    That  the 

air  at  a  considerable  distance  above  the  earth  is  mud Ides  i 

immediate   vicinity,    is   attested   by  the   observations  of  tJ> ■  ■  ■- ■    who 

i.l.-.l  in  balloons,  and  traTorsed  lofty  mountains,   the  summits  of 
which,  even  in  tropical  climates  and  beneath  cloudless  skies,  are  001 
perpetually  w  illi  snow. 

I...-  conditions  which  are  known  to  favour  radiation  in  bodi  -. 
generally  exeroise  precisely  the  same  influence  in  the  formation  of  dew. 
For  instance,  [fa  plate  of  polished  metal  and  u  piece  of  dark-coloured 
cloth  of  equal  sizes  are  exposed  to  the  . 1 1 n i » •  - ^ ■  1  ■  •  ■  t .  ,  under  precisely 
.--iinilar  circumstances,  on  a  clear  night,  the  metal  will  maintain  the 
temperature  of  the  air  next  above  it,  but  the  cloth  will  be  many  deg 
colder;  and,  whilst  the  former  will  remain  perfectly  dry,  the  latter  will 
imbibe  a  profusion  of  moisture.  At  the  surface  of  a  smooth  gr.ivcl-walk 
there  will  be  scarcely  arty  change  of  temperature  during  a  whole  night 
On  fresh-turned  mould,  or  on  grass,  a  thermometer  will  show  a  dif- 
ference in  tin  former  case  of  10°,  and  in  the  latter  of  15°.  Hence,  it 
follows,  thai  the  most  copious  deposit  of  dew  will  be  upon  the  gl 

That  beat  passes  by  radiation  from  the  earth  towards  a  cold  stratum 
of  air,  hi  a  great  elevation,  is  further  illustrated  by  the  effects  often  pro 
duced  through  the  intervention  of  clouds  on  a  previously  clear  ni 
Ii.  deposition  ..I'  dew  will  i  in  mediately  cease,  even  in  the  I 
...III.-  1 1 nations;  and  not  only  so,  but  as  will  sometimes  happen, 
thai  which  had  been  deposited  will  speedily  disappear,  indicating  thai 
the  temperature  of  the  earth  and  of  the  air  in  contact  with  it,  are  rery 
nearly  equal.  Whatever,  therefore,  prevents  the  escape  of  heat  from  the 
.ii  ili  retards   tho  deposition  of  dew;  whatever  accelerates  the  cool  in:- 

process,    promotes,    in  an  equal  degree,    the   condensation   of  aqu< 

vapour. 

A  great  proportion  of  the  moisture  exhaled  during  t1 
dently  designed  to  refresh  vegetation  at  night.     Who  eun  fail  to  admin 
the  arrangements  by  which  the  distribution  of  this  nioistun   \-  ell, , 
Vegetable  •-ni'  i  ml  especially  hbvlea  of  grass,  radiate  heat  more 

rapidly  than  other  bodies  usually  found  at  the  svuta*  <A  flw*  ««,voq. — ew 
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vegetables,  dew  i-.  dep.  mi  to!  ties)  Njufwaiou,     The  fresh-tin 

mould,  into  which  ha*  been  cast   tJir  Med,  "n  whon  »]-••■<!»  priniii 
the  hopes  of  a  future-  harvest  depend,   Not  i»  t-s  also  its  allotted  pro- 
portion,     i  road — the  paved  Mre.t — (he  barren  mountain — 

ineoldvated  plain — have  no  aacd  of  dew.     Froa  than  it  i«,  ■  ■ 
parntivcly,  withheld, 

When  air.  which  is  heavily  charged  with  vapour,  ha*  it*  terape- 
ralurc  reduced  below  the  point  of  saturation,  either  by  admixture  with 
air  colder  than  i:-. -If,  or  by  an  enlargi -1.1.  at  of  volume  in  its  accent  to  a 

•  r  altitude,  a  portion  of  the  rapov  pteaenl  in  it  nil!  be  partially 
condensed.     If  this  occurs  to  any  great  extent  near  the  surface  <>: 
earth,  the  pnrtially-oondcnocd  Tapour,  which  La  ivtof 

inconi--  rivably  linn  VL-ucles  of  water,  each  separate  n  ■>!•  I>  -  .  ' 
tion  of  air,  constitute*  a  mist  at  Jog.  When  this  partial  condensation 
place,  as  it  most  commonly  doe.*,  at  considerable  elevation*  in  Si 
atmosphere,  the  accumulated  masses  of  vapour  are  denominated  cloud*. 
Tito  vapour  of  which  cloudi  an  oompoetd,  is  perfectly  ooadeaatd 
by  a  rathi  i  radoction  of  teanecatHn,  sad  0m  msier  resulting  from  it 

unites  in  drops  whirh  j!  ■■•;<  ri  1. 1  in  the  firm  of  r.  iin.      I!' tin 

proceeds  gradually,  the  rain  will  fidl  in  a  gentle  shower ;  if  it  be  sudden, 

a»  when  light n in;.'  and  thunder  prevail,  it  ooattitatea  a  storm*. 

S'nor,  of  water,  oa  mentioned  above  in  reference  to 

cloud*,  frozen  in  the  upper  regioni  of  the  atmosphere.    Hail  is  perfectly' 
condensed   vapour,   like    run     fanned    into   dlOpl  arid   frozen   duriiu. 
descent,      lluar-frnxt  bears  the  Kline  relation   to  dew    that    mow  does  to 
rain — the  firm  -condensed  vapour,  frozen  at  the  surface  of 

tlie  earth;  (he  litter,   vapour   in  n  simitar  state,  frozen  previous  to  its 
descent 

When  two  or  more  currents  of  air,  moving  in  opposite  directions, 
aeh  current  is  heavily  chargad  with  vapour,  it  not  uninqnently 
happens  that  the  sky  becomes  suddenly  obscured  by  dense  clouds.     This 
r  ocean  tin  rammer  than  at  any  other  season,  and  as  clouds  fa 

■  Bttch  circumstances  but  rarely  yield  rain,  (hey  prove  •  MOrO*  "I 
anxiety,  or  disappointment,  to  the  husbandman.  On  some  occasions  it 
may  he  remarked,  when  two  opposing  currents  of  air  meet,  one  of  which 
is  warm  and  charged  with  vapour,  the  other  cold  und  comparatively  dry. 
floating  in  the  wanner  current  will,  in  a  few  minutes,  change 
their  appearance,  and,  finally,  vanish  away.  This  is  an  instance  oi'  pel 
tially-condensed  vapour  accommodating  itself  to  a  change  of  circutn- 
Itaaees,  and  uniting  with  air  at  n  reduced  temperature.  It  sometimes 
happens,  whan  a  shower  of  rain  is  falling,  that  a  current  of  cold  dry  all 
will  mddonly  infringe  upon  the  rain-clouds.  In  that  case  rain  is 
changed  into  hail,  an  occurrence  not.  uncommon  on  a  warm  day  in 
Summer. 

fiy  ordinary  observers,  clouds  are  viewed  only  as  confused  masws 
of  vapour,  driven  hither  and  thither  at  the  mercy  of  the  winds.  We  ure 
assured,  however,  by  those  who  have  had  opportunities  of  closely 
examining  them,  that  their  structure  is  singularly  beautiful;  tlve  tesicW 

•  .s*v  Mojiarine  <sf  Popular  Science,   vol.   i.,  pp.  23 — 2G,  for  straw  Vo.\et«»&(i,^ 
/wrtoVubn  na/ieetiug  Rain. 

■ 
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of  which  they  are  composed  being  arranged  with  us  much  regularity  a* 
flu  fibres  of  the  most  delicately-formed  flower. 

A«,  in  evaporation,  heal  performs  ;m  important  office,  so  in  the  dif- 
I'u.i.'u  »t'  mponi  (blOOgh  0M  atBOjplMM,  i(s  accumulation  in  the  fonii 
of  clouds,  its  dispersion,  n  union,  mid  final  pn ■••ipit:ii.inii  upon  the  earth, 
the  agency  of  electricity  is  no  less  conspicuous.  Our  knowledge  of 
conditions  which  determine  the  development  of  electricity  is  necessarily 
imperfect.  A  tew  of  these  conditions  urn  tolerably  distinct;  but  otl 
arc  veiled  in  uncertainty,  simply  because  our  past  of  observation  is 
remote  from  tin    KtM  of  total  oprrotion*. 

The.  variable  dislancea  at  which  clouds  float  in  the  air,  obviously 
implies  a  peculiarity  of  texture  adapted  to  their  respective  situations 
and  circumstances.  Hence  they  admit  «f  a  classification  which  enable 
those  wlm  are  (drilled  in  this  branch  of  Meteorology  to  distinguish kj 
their  form,  colour,  and  relative  distances,  the  several  varieties,  and  to 
predict  with  oomtdenbu  accuracy  what  kind  of  weather  la  likely  to 
prevail. 


THE  BRITISH  ASSOCIATION. 


t'l  in  Sixth  Meeting  of  the  Association  had  been  last  year  fixed  by  the 
General  Committee  to  be  held  at  Bristol.  A  variety  of  considerations 
influenced  the  selection  of  this  site  from  a  number  of  others  whose  claims 
were  put  forward.  The  Association  had  met  once  in  the  north  of  Eng- 
land (at  York),  twin  in  the  midland  counties  (at  Oxford  and  Cambridge) ; 
it  had  travelled  into  Scotland  (to  Edinburgh);  and  to  bold  its  last  mc<  tin;.' 
it  had  gone  to  Ireland.  Tims  might  it  be  said  to  have  perambulated 
every  part  of  the  United  Kingdom,  except  the  southern  part  of  it:  and 
thus  it  was  that  the  claims  of  Bristol,  the  capital  of  the  south,  to  the  dis- 
tinction—often and  warmly  preferred — were,  after  more  of  opposition, 
canvassing,  and  party  feeling,  than  might  have  been  expected,  preferred 
to  those  of  Liverpool,  Manchester,  Birmingham,  and  Newcastle,  all  of 
which  great  cities  had,  we  believe,  their  deputations  present. 

The  place  of  meeting  had,  moreover,  advantages  peculiar  to  itself. 
The  north  of  Somerset  is  a  county  of  great  geological  interest,  it  connect* 
itself  by  an  interesting  chain  of  geological  gradations  with  the  mueh- 
debated  carbonaceous  district  of  Devonshire,  and  its  blue  Lias  quarries 
are  in  themselves  a  fossil  museum.  And,  moreover,  as  lovers  of  science 
are  not  unfrequently  idle  men  (with  respect  be  it  spoken),  and  lovers  of 
pleasure,  to  their  investigations  were  offered  the  magnificent  scenery  of  the 
northern  coast  of  Devon — Porlock,  Linton,  Ilfracombe,  and  Clovelly 
— names  treasured  amongst  the.  tendcrcst  recollections  of  travellers  in 
search  of  the  picturesque.  Who,  too,  had  not  heard  of  that  delightful 
excursion  of  a  day.  from  Wells  to  Weston,  if  he  had  never  been  fortu- 
nate enough  to  moke  it — a  day's  journey  which  includes  within  it  .1  visit 
to  the  remarkable  cavern  of  Wnkcy,  the  cliffs  of  Cheddar,  the  hone  rave, 
more  correctly  the  hy»eua-den,  of  Banwell,  and  the  bay  of  Weston, 
Again,  north  ivnnl,  there  were  the  Severn  a\u\  live.  Wye,  offering  themselves 
tn  the  use  of  the  Association,  for  an  excursion  to  C\\e\«s.o\t  w>A  Wvxnxsnv-, 
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but  not  least  of  object*  of  interest,  was  Clifton  itself,  with  its 
>r  r.nln  r  quarries,  crowned  with  terrace  u|ion  terrace, 
and  crescent  upon  crescent,  of  Bath-stone  palaces. 

Bui.  .rtml  business  of  tlic  Association.     The  following  ic  a 

f  t  :  1 1 1  ncrnl  Officer*,  as  advertised  for  the  occasion: — 

TrnMtn  I Ptmxaunt /-C.  Bail*.*-,  Esq.,  F.R.8.;  R.  J.  MureUson,  F.R.S. ; 

JohaTayt  ;t.8. 

FrrnJr-U, —TU-  M.-t  Notfe  |h«  Marquis  of  Laa-dowo*. 

Ficf-PrrtUmtt,— The  M.»t  Kohl*  the  Marquis  or  KottharoiiMa,  F.  R.R.; 

Rev.  W.  I).  OcM-ln-an,    F.BAl  .Faroes  C.  Prieliar.1.  M.D..  K.R.8. 

Central  Stcrtisriet.—rr.wrm  IkV.lv,  F.R.8.  i  Rev.  William  V.  llarvourt,  F.R.S. 

I    Sscrsfonr,— Professor  Phillips,  )  . 

Trmittrrr, — .lolin  Tnyli.r,  F.R.8. 

Local  Omin — Treamrrr,  Qterge  lV-nKoagh,  Baa. 
Setrsfarie.,  G  Daubrny,  M.D.,  K.R.S.i  V.  F.  Uovcndcn,  Esq. 

At  each  of  its  meeting*,  thofint  step  is  the  assembling  of  it*  General 

niltco,  i  itinpiMcd  of  those  of  its  member,  who  hate  contributod  paper* 

to  tin  pnMuhad  tranBaction*  of  philosophical  societies,  or  who  bavi   bft  n 

appointed  depo  font  nuch  societies;  and  this  ooauaittet   net  :it 

Bristol,  ut  twelve  o'clock  on  SitunUy  tin-  80th,  in  the  Chapter-Mouse  of 

the  Cathedral,     Among  tin-  nan  distinguished  «f  the  members  prrscnt, 

. roved  PnAnorG  je,  Btr  David  Mrrwstw, 

Mr.Baily.  Mr.  Whewcll,  Sir  W.  Euuniltan,  8m  I'rorost  of  Trinity  College, 

Dn  bib,    Dr.  Lloyd,)  Dr.  Dal  ton,  Pmflitw  Moselcy,  Professor  Lloyd,  Dr. 

,  Dr.  Lardu-.-i.  and  Mr.  V'eroon  Bsxcourt  The  chair  was  taken  by 

Mr.  Whcwcll,  the  minuteSof  the  proceeding*  <if  the  Committee  at  its  la»t 

meeting  were  rend,  and  the  arrangements  for  its  present  meeting  detailed 

by  the    honorary   secretary.    Mr.    Vernon    BavoMBt,  and    the    assistant 

secretary,  ProfisMOt  Phillip*, — tli«-  latter  refined  principally  to  the  officer* 

recommended  to  \m  appointed  in  the  different  section*,— their  prcej-l 

presidents,  secretnro  >     .inmitt.es:  they  will  be  fouud  detailed 

Iwlovr. 

SavnusA.— MATHEMAT  JCU.   AND 

PHYSICAL  SCIENCE. 

nUUmt    Bav,  W,  wi.. ...  n. 

Fie*  Pr   Uenlt— Sir   D.  Brewnter,  Sir 

,,W.  H.  Hamilton. 
SttrrUirift—  Professor    for)..-,    W.    9. 
Harri-,  Blfr,  P.  W.  J.rrard,  Esq. 

C.  Babbsge,  Esq,,  K...  Dr.  Lloyd,  Pro- 
F.R.8.  '  1  m..  Cull. 

P.  Baily.Es*  — r  Mull 

Profcsnor  J.  Challm  B*t.  (i.  Pesoook 
Mr.  Chatflcld  wr  Rlgaud 

Profraa.  McCnllagh  Profaaoor  Ritebk 

B.  v7.  Fox.  Esq.  J.  BobinMa.  Esq, 

Frrnd,  Esq.  Profe»~ ,  r  S  i .  ■. .  ■  1 1  v 

rrard.  Esq.  H.  F.  Talbot,  Esq. 

v>r  Llovd  Profcs.  Whoatstone 
il  oelc,  Esq. 

SavTlON  a— CHEMISTRY   AND 
:  iLOGY. 

Pimitnt — Rot.  Professor  Camming. 
VU*  PrtrtJcnit—Dr.  D*Hon,  Dr.  Henry. 


Seerrlarin — Dr.  Apjohn.  Dr.  C.  Ilenrv, 

W.  Bersfs^b,  Esq. 

Cammillei 

Dr.  Barker  Dr.  R,  D.  Thomson 

Pivjfoaaor  DiuiImiiv  Mr.    Turn,  r 
CT.Coothi  lr.  T.  TliompiKOi 

Rev.    Win.    V-TiiuTi  T.    I'huiii-..ri.  .lull., 

Hnreuinl  B*B, 

ProfeMor  Ban  II .  1 1 .  Watson,  Esq. 
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The  scheme  of  the  proceedings  of  the  Association  was  to  remaiii  aa 
heretofore ;  as,  however,  some  of  our  readers  may  not  be  acquainted  with 
ii .  Bud  as  some  knowledge  of  it  v\  III  perhaps  assist  them  in  following  ti  h.it 
we  may  have  liereafter  to  say,  wo  shall  here,  in  a  few  words,  describe  it. 

The  mbjtCtS,  the  discussion  of  which  is  considered  as  prop,  rlv 
belonging  to  the  province  of  this  Association,  are  embraced  under 
distinct  beads,  and  the  members,  attaching  themselves  to  the  discussion  of 
them,  are  supposed  to  divide  themselves  into  seven  distinct  sections,  which 
are,  in  their  collective  capacity,  Me  Jttociation;  and  which  are  distin- 
guished from  one  another,  and  designated  by  seven  successive  letters 
the  ulphabet. 

To  each  of  these  sections  are  assigned  officers — a  president.  %  ii 
presidents,  secretaries,  a  committee,  and  a  place  sA  meevwv?,.     M  V. 


tub  irnmsit  *»»  Id 

•dH«  A  met  Rail;    section  It.  at   ■  1 1 -  -   <• 

I  srho  the  limitation;  section*  1)  ani 

[  tertiuu  F.  at  Uaml's  Rooms;  and  ■  mis'  HalL 

ild  .-it  half  prat  ten  o'clock  in 

•ok. 

v  paper  in 

<1    in    it.  ;  .Omitted,    and    beiir  1    of  tin  i 

|  is  announced   on   the  day  of  meeting,   with   the   other  subject* of  di»- 
•  ■!■!■  r  in  which  it  will    I  The    busincai  ol 

mi 

rcningt  of  four  .  It,  racatui 

cation  arc  fixed,  mil,  as  in  the  mornings,  in  sections,  liul  cullrccirrh 
st«*  place  sufficiently  I  s  the  whole  body;  uud  the  ladies: 

I  i!  disposed  to  honour  the  deliberations  of  the  Al  I  with 

their  presence,  of  whom  each  member  is  allowed  b   ini    du     a  a 

.     . 
pushed  members  ol  aOected  round 

among  the  res)  Menu  of  the  several  Motions,     H 

<sch  in  his  turn  then  report*  to  the  meeting  the,  proceedings  of  his  section 

•  thai  and  the  preeedtu  IseJs  the  ,       ■ 

cfa  had  boon  induced,  nnd  the  n  ukable  r>' 

elicited;  thus,  although  the  attention  of  each  member  during  the 

i»  of  necessity  limited   to  the  deliberations  of  the  | 
m  to  which    he   attaches   himself,    yet  in  the  evening  he  is  enabled 
ml  notion  of  what  has  been  doing  in  ol 
■  ins  of  the  Association. 

The   rending   of  those   reports   of  the   presidents  of  sections  i*   I'd 
ret  evening  iBesaJ  report  ol  the  set  ml 

Ibr  the  year,  of  the  ptogte  year — n  report  usually 

eat  interest  and  importance,  directing  the  attention  of  the  men 

of  learned  nun.  and  keeping  the  Association, 
,  continually  on  a  level  with   the  onward   progress  of  Science; 
()n  the  other  eveninj  die  reports  of  the  presidents  are  fol- 

lowed by  some  lecture  from  one  of  the  mora  eloquent  or  the  members  an* 
tin"  Council  for  that  pui  pose  :  or  some  discussion,  on  u  subject 
ufint-  importance,  among  tin- must  distinfftdsli  id  parsons  present 

was.  the  scheme  of  the  proceedings  or  the  Association  .it  its 
previous  i.n  wings, find  such  was  the  plan  now  to  he  adopted.     The  places 

of  section:.'  heen   innii:.  Bed;    the   place   appointed    for  the 

f«neral  meeting*  was  the  Theatre,  of  which  the  president,  officers,  and 
general  committee  ol  tion  were  to  occupy  the  stage,  and 

other  members  the  pit.  gallery,  and  boxes.  The  president  appointed  for 
the  year  wai  the.  Marquis  of  Lansdowne;  on  the  morning  of  Saturday 
however,  a  letter  was  rea  i?ed  from  the  nolile  hffarauis,  announcing  that 
he  was  prevented  from  coming  to  Bristol,  by  the  alarming  illness  of  his 

son,  thi    Ear]  of  Ki  rryj  and  an  express  wo-s  immediately  sent,  oft' 

to  -''ii'  1/  of  thi    H     -      of  Northampton,  who  had  announced  hit  Inten- 

it,  that  he  would  relievo  the   Association  bom  its 

It    embarrassment,   and    take  upon    himself  the  office  of  president. 

iMiH'88  of  the  general  committee  possessed  little  interest,  except  in 


ill.    .iini..niir,  incTii  a£  tlii>  bet,  tlic  .1. duration  of  the  officers  and  com- 
mftteea  for  (he  year,  of  (he  places  of  sectional  and  general  meeting,  of  the 
plaCO  (no  unimportant    matter)  of  dining,  and  of  a  promenade  at  Uic 
Zoological   Gardens   and   on   the    evening*  at  Miller'*   Nuraen,   (lr 
whoo  (here  was  no  general  meeting  in  tin   Th-  ..rn\ 

There  WM  rend  the  treasurer's  report,  from  whicli  it  appeared  that 
the  property  of  the  Association,  including  the  estimated  value 
number  of  copies  of  the  printed  transactions,  was  4664/.  A  committee 
of  reoommeadatluiiv.  which  had  been  appointed  from  time  to  time.  wa» 
reappointed:  a  somewhat  unintelligible  motion,  that  the  Council  should 
meet  during  the  week,  and  exercise  its  proper  functions  til  the  CU 
tution  of  the  Association,  which  it  appears  had  remained  in  abeyance, 
was  carried,  and  the  General  Committee  broke  up. 

lie  first  business  of  the  Association  having  thus  been  completed, 
n  (  \wnt  forth  from  the  ancient  Chapter-house  appointed  for  its  .-liftings 
and  found  ourselves  in  a  shower  of  rain  :  the  day  was  most  unpropittou*, 
— it  mined  in  torrents:  until  the  evening.  Nevertheless,  the  streets  pre- 
WBted  the  manifest  evidence  of  a  new  and  strange  excitement;  they 
mm  full  of  passengers,  of  whom  every  fourth  or  fifth  might  be  dis- 
tinguished to  be  a  philosopher,  by  the  manifest  impatience  of  his  motion* 
and  frequent  and  feverish  inquiries  for  some  part  or  another  of  the  great 
city,  where  he  was  to  take  up  his  abode.  Of  all  such  inquiries,  how 
the  most  frequently  reiterated  was,  no  doubt,  the  inquiry  for  the  Inquiry- 
room,  such  being  the  attractive  designation  assigned  for  the  time  to  cer- 
tain auction-rooms  in  Corn-street,  called  Harril's  Rooms.  We  ourselves 
followed  the  stream  to  these  Inquiry-rooms,  rejoicing  in  the  hope  of  a  com- 
plete and  comprehensive  solution  of  all  the  difficulties  which  in  the  multi- 
plicity and  complexity  of  such  manifold  plaus  and  arrangements  we  felt 
ourselves  oppressed  with.  To  our  dismay,  on  arriving  at  the  room  of 
Mr.  Harril,  we  found  it  swept  and  garnished ;  and  instead  ot 
smooth  and  facile  suavity,  the  "  irons  urbana"  of  a  roan,  on  whom 
had  devolved  the  responsible  but  unenviable  functions  of  an  answerer  of 
inquiries,  we  encountered  a  very  abrupt  and  somewhat  ill-i 
person,  from  whom  it  was  with  difficulty  that  we  could  learn  so  mt 
this,  that  our  steps  must  he  retraced  to  the  Grammar-school,  when  o»r 
inquiries  might  he  repeated.  Although  thus  disappointed,  we  were 
yet  secretly,  and  in  the  pride  of  our  humble  philosophy,  gratified  by 
this  other  realization  of  a  principle  which  we  have  held  from  our  very 
school-days,  founded,  as  we  believe,  in  the  very  nucleus  of  human 
nature,  and  common  to  all  times  and  ages  of  men,  but  generally  cited 
in  those  words  of  Horace,  "Lucus  a  non  Juccndo;"  a  principle,  aecordiag 
to  which  the  true  designation  of  a  tiring  is  to  be  taken  as  the  very 
opposite  of  that  which  is  assigned  to  it.  Thus  convinced  that  these  rooms 
were  called  Inquiry-rooms,  because  inquiries  were  not  unawcred  I 
we  found,  as  we  best  could,  our  way  to  the  Grammar-school.  Here  we 
received  a  programme,  of  which  the  following  i*  a  eopy,  und  renewed 
our  ticket  according  to  the  prescribed  forms. 


PROGRAM  Mi- 
ni's   1 

.in J  alter  Sal u nlin,  the  20th  of  August, 


At  the  Inquiry  Room,  iu  Haml'*  Rooms,  Com  8«wt,  which  will  be  open  on 
1  of  August,  vi  'M.eraitcn,  on&  Vobmb  m\»  »ie  tantKa.«t 
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becoming  Member*,  it  ■  intended  thai  information  shall  be  alfurdcd  on  all  matter* 
nUtiiig  to  tho  adraiwoon  and  location  oi  and  the  arr.  I  bwincaa. 

room,  Lista  of  Furnitbcd  Lodging*, — Plan!  nf  ttu- Table*  at  Uie  Ordinary,— 
'if   M. .  ting*  and  Excursions, — Trues  of  Communication*  appointed  to  be  read 
is  each  Section   daily, — printed   I.uU   of    Mernbem,  who  hare  arrived,  with   tln-ir 
Addresses,  in   Bristol,— and  all  other  Notioca  relating  to  the  Association,  will  be 
placed  in  conspicuous  situation*. 

At  nil  other  place*  of  meeting,  nnd  at  the  Ordinary,  Members  will  be  requested 
W  exhibit  their  Ticket*. 

The  General  Committee  will  meet  in  the  Chapter  Room  of  the  Cathedral,  on 
Saturday,    ■  Augu«t,   at  Twelve    "'Clock ;    and  afterward*   according    to 

aajonrniii.  hi.     Special  notii-  i- of  Iho  time  when  the  ecmcludliiK  M. 

rf  tills  body  will 

Sectional  Meeting*.  Tho  Section*  will  aamtmble  every  day  during  the  week, 
Saturday  oxceptod,  »t  Bt  Ten  o'Cloek,   a  Iho  following  plnos. 

tad  IM.,...  1'ni.lii-Qil  s»rr.i»H»« 

0  '.Wmo/lr*  ami  I'hpia     . . >f  i  r.-l.iiiila*  llnll     .     Mr.  F.  "W.  JntUBD. 
H  ('•Vewriilry.  and  Mineralogy    . .Grammar  School         Mr.  W 1 1  r  uv  HxmriTIL 

V  tleobss,  and  Oecprophji  Institution  |  M'^  s.'si't^mwJv. 

D  Zvotoj/y  aitrl  /Many CoUton*  School Or.  Rii.kv,  Mr.  8.  Rootsbt. 

R  \r«lie*I  .ScU*ct    Cobton'aSd 1        l>r.  Svmonds, 

■f-iHtUm     ...  in  -Mr.  C.  11.  lV.ni-- 

C.   tferAsnfeW  Scie-w*  Merchanta'Hall  .  ...  {jJr'.  W.^S?* 

The  Committee  of  each  Section  trill  i I  dbaDj  tt  1  to,  •.«.  in  room*  ndjaciit  to 

the  Sectional  Room*. 

At  vt  bt&m  Ten  o'clock  daily,  Llata  of  tho  Conimimication*  appointed  to  bo 
ravl  in  each  Section  will  be  placed  a\  llm  Inquiry  BoonLafld  OH  tho  duor*  of  tbt 
respective  Sectional  Room*. 

General  Meeting*  of  too  Association  .ill  bi  lull  in  tin-  ThtotlV,  King  Street, 
ooMotiiliiy.  W...li,,.„.i.4y,  and  Friday,  al  l-'.i,-l.i.  :■  n.  The  enn.-lu.liii..;  afastinj  will 
Uk.-  pbxv  ..ui  Saturday,  atari  liour  lo  b*  fixed  by  the  General  Cammiii-.-. 

1  la  lit"  -  •  nin|pl  "f  Tuesday  and  Thuraday  there  will  bo  do  formal  bunnc**;  but 
arranirmiKniJ.  will  be  made  for  the  purpose  of  affording  opportunity  for  conrcnation, 
M|*VUD<nitH,  ami  •hnrt  ilincounea, 

A  limit,  d  iiiiiiiIiit   .f  Ladies'  TiekeU  will  be  iasnod  for  the  Evening  Meeting*. 

An  Ordinary  for  the.  accommodation  of  rtrangoni  (at  St  per  b«*v£  not  bwTadiaa 

.rill   he  provided  daily  during  the  week,  at  the    Room*  of    tin    iliirtiiullunU 
I  v.  nt  la*  upper  end  of  Furk  Street.      Flniui  of  the  Tables  will  be  shown  daily  nt 
ilif  1 1 ortieuItUTal  Society'*  Rooms  and  nt  the  Inquiry  Roan.      MomboiS 

i  duces  for  any  day,  bv  inscribing  their  names  before  Eleieo  O'CJooll  of  that  ibiy. 
Inquiry  Room :  or  In  the  evening  of  the  previous  day,  nt   tin    llortieultural 
Society'*  Room*. 

Member*  of  tho  Aaaoeiation  will  be  admin,  d  to  nHou  fnfatts  and  private 
tatabaahiaenta,  <ai  exhibit i ii.j  tlitilr  TiekoU. — A  printed  Li«t  of  »ueh  cstobtisluneuts 
■ill  be  pluccd  in  tho  various  Meeting  Rooms. 

iug  now  made  our  inquiries,  and  it  must  be  admitted  satisfied 
them,  wr  brtook  ourselves  to  an  hotel  in  Clifton;  and  on  announcing 
«nr  intention  to  sloi  u  tin  ir  astonishment  the  communication  was 

met  by  an  inquiry,  whether  we  were   or  not  n  member  of  this  Associa- 
On  acknowledging,  as  we  are  always  disposed  to  do,  with  much 
aelf-coinplacency,  that  that  distinction  had  fallen  to  us,  we  were  informed 
lhat  it  would  cost  ua  at  least  five  shillings  for  a  bed,  however  small  ilu- 
i,  and  that  if  our  ambition  extended  beyond  a  mere  closet, 
hillings  and  sixpence  would  be  the  price  of  a  night's  repose;  more- 
over, that  to  sleep  as  though  we  were  not  a  member  of  the  Association, 
would  cost   for  every  night  of  such   philosophical  slumber,  one  guinea. 
Much  we  had  heard  in  our  time  of  a  curious  method  o€  sleesjui^  tvi, 
.;  with  one  eye  open, — and  convinced  that  there,  was  sowxc  \vvjfla 


o 
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in  it. — »f  detennim-d   to  sleep,  ;il   any  rate  for  lliis  night  and  tin 
iiii|iinl.i-i - 1 1 i i i . ■: i ] l %  .mil  I.  -s  i  ipensively,  in  Bath,  a  • 
the  nppcarancc  of  a  Bath  conch  at  the  door. 

Ten  o'clock  ob  Monday  morning  brought  in  bad 
found  tin;  streets   of  thai  great   i  ity  thi  ith   in- wly -arrived   f 

aophera,  pouring  forth  from  the  hotels  and  lodging-lu'ii--      .    id  .-n 
■lone  Cm  II  It  111  to  the  Inquiry-room,  where  it*  functions  wi 
M  Kiii  more  cheerfully  exercised  than  on  the  preceding  Saturdaj  ;    bet*, 
having  gone  through  tin;  form  of  supposing  an  inquil 
cation  of  their  qualifications  to  lie  admitted  members,  they  were  referred 
to    the   Cournil    House,   called  the  Kcception-room,   where   they  were 
admitted,  and  whence  each   hastened   to   the   particular  section  in  ivliotr 
deliberations  he  proposed  to  take  u  JkiiI. 

Notwithstanding  tin-  ■  I •  ■  I . t ^  occasioned  by  the  extraordinary  iullux 
of  persons  applying  all  this  morning  to  be  enrolled  members  of  the 
Association,  sufficient  numbers  were,  by  eleven  o'clock,  adiuiu 
we  believe,  the  place-  of  meeting  of  every  Section  of  the  Association, 
On  this  however,  and  on  the  succeeding  days,  it  appeared  to  us,  tlmt 
the  most  crowded  of  the  Sections  were  those  of  Geology  and  M-  ■  b 
Sch'iio  i'\  n  awn,  perhaps,  of  the  more  intelligible  and  popular  cha- 
racter of  the  subjects  discussed  in  these  Sections. 

Before  the  expiration  of  the  first  day,  IMO  numbers  wen  I  iroUed, 
:hm1  eventually,  the  number  amounted  we  believe  to  more  than  1300  j 
aninng  whom  were  the  Duke  of  Beaufort,  the  Marquis  of  Northampton, 
Earl  Bathurst,  Lord  King,  Lord  Nugent,  Lord  Sandon,  Lord  Edward 
S.iiiiorsct,  Lord  Cole,  Lord  Browne  Mill,  The  Lord  Bishop  of  Bath  and 
Wills,  Baron  Dupin,  The  Right  lion.  Spring  Rice,  Chancellor  of  the 
Exchequer,  Right  lion.  Henry  Hohhouse,  Hon.  C.  A.  Harris,  Capt.  ^ir 
John  Ross,  Sir  Charles  Lemon,  Sir  Thomas  Ackland,  Sir  II.  Struckey, 
Baronets  j  Sir  Hand  Brewster,  Sir  David  Wilkie,  Sir  Peter  L 
T.  G.  B.  Estcourt,  M.P.;  T.  Estcourt,  M.P. ;  J.  J.  Guest.  M.P.; 
R.  B.  Hale.  M.P.;  G.  A.  Hamilton,  M.P.;  H.  Handler,  Ml'.;  Ookmal 
Gore  Langton,  M.P.;  E.  A.  Sandford,  M.P. ;  P.  J.  Miles.  M.I'. 
Miles,  M.P. .  T.  Wise,  M.P.;  Professors  Buckland,  Daubeny.  Hi 
Powell  (Oxford) ;  Sedgwick,  Cumming,  Henslow,  Challis ;  Rev.  W. 
Whewell,  Rev.  G.  Peacock,  (Cambridge);  Professors  Moselev,  Babbage, 
Bailey,  Christie,  Cooke,  Don,  Phillips,  Ritchie,  Todd,  and  Wh 
stone  (London);  Forbes,  (Edinburgh);  Johnston  (Durham);  Barker, 
Evanson,  Qeoghegan,  Sir  W.  R.  Hamilton,  Lloyd.  M'Caul,  and  M  lul- 
led) (Dublin);  Stevelly  (Belfast);  Von  Breda  (Leyden,);  Moll  (Utivclit); 
Parigot  (Brussels);  Munier  (Geneva);  Nilsson,  (Lund,  Sweden):  y*«b 
liaumer  (Bcrliu);  Hare  (Philadelphia);  Doctors:  Lloyd  (Provoflt  of 
Dublin);  Dalten  (Manchester);  Lardner,  Apjohn,  Bliss  (Oxford) ;  Bow- 
ring.  Fiske  (America);  Henry,  Luppenburg  (Hamburg);  Metcalf  (Ken- 
tucky); Darin  Gilbert,  Esq.,  Thomas  Moore,  Esq.,  the  Very  Rev.  the 
Dean  of  Wells,  the  Rev.  W.  L.  Bowles,  Rev.  W.  D.  Conybcar'c.  fee, 

It  will,  we  cone  ive,  be  more  in  the  spirit  of  this  journal,  and  mote 
satisfactory  to  our  reader--,   to  present  our  account  of  the  proceedings  of 
the  Association,  not  under  the  form  of  a  daily  report,  but  as  a  . 
of  the  wliolr. 


lilt  :  CIATION. 
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The  following,  then,  are  the  title*  of  the  pajnr*  raid,   and  the 
Miniau:  mix,  in  tfci  different  leetim  dun  .ok. 

(  A. 

Sit  David  Brewster  reported  progress  a»  to  the  experiments  directed  at  the 
faosvi  ituti-il  .jii         i-i.ii.  •!' a  Lens  of  Rock  Silt. 

Mr.  Lubbock  communicated  the  result  of  some  important  Observation* 

M  at  the-  port*  of  I-ondon  *nd  Liverpool. 
Mr.  Wliev»ell  reported  proceedings  of  the  Committee  appointed   by   Uie 
AaMcia:  'be  relative  value  of  Lund  and  Sea. 

Mr.  Lubbock  introduced  ■  piper  on  the  formation  of  an  ompirical  Lunar 
Theory. 
Professor  Sir  William  Hamilton  gave  an  account  of  Mr.  Jerriird's  Malhe- 
il  Researche-   connected   witfa    the  general' Solution  of  Algebraical 
Equation*. 

Professor  Phillips  made  a  brief  statement  of  the  operation*  of  lbs  Coro- 
nittee  appointed  by  the  Association  fur  Um  purpose  of  making  a  serin  of  ek> 
Wrimeuls  to  dote.-  Subterranean  Temperature  of  the  Karlb. 

Mr.  Craig  read  a  paper  on  the  Polarization  od  Light 
Mr.  Ru*M-n  n  ml   m  ini|x>rtant  paper  on  lb  phenomena  of  Waves  ;m.i 
,'urrcnts. 


Pri;!i.'-v..r  Powell  i-nni  mi  in  s<-;it  >  il  ■ I  oheUll  IliOU  M  Bl  I'r  lal  I  ■■  t  Iinli.  • -•. 

Sir  David  Brew*ter  read  a  paper  on  a  Singular  Derclopement  of  Pular- 
ling  Structure  in  tlu-  QryitalluM  Lena  of  Al  ■  ■   I >♦  • : 1 1 1 1 . 

The  It-v.  Mr.  M'Caulcy  road  n  paper   in   OOBtfOU 
ated  to  the  Association   last  year,  on  the  application  of  Electro-Magnetism 
a  Mechanical  Purposes.    . 

Mr.  Harm  read  a  puper  on  tome  Phenomena  of  Electrical  RepuUlan. 

Pn>:'i-—.r  Clnilli!.   mode    \   Mip;.l<.-iuoutur>   Report   on   Ilia   M.il!i<-!n.it.i\.l 
i   Fluids. 

I»i .  .(.■- ...  .r  SteveU]  mode  icaw   remark*  on  the   interpretation  of  Uie 
krubtful  sign  in  certain  Algebraic  Formula*. 

M'Culloch  r I  :i  paper  oil  the  Laws  of  Double  Refraction  of  Quart*. 

Mr.  Adam*  made  a  communication  on  the  Interference  of  Sound. 

Mr.  Talbot  reported  hi*  Researches  on  the  Integral  Oak  oltu. 

Dr.  Apjohu  read  a  paper  on  the  SpeciDe  Heat  Of  (tnsos. 

Professor  Hamilton  mude  u  communication  on  the  Calculus  of  Principal 
Relation*. 

Rev.  William  Scoresby  doteribed  two  Magnotical  Imtramaota 

ProAaMor  Forbes  read  a  paper  on  the  Terrestrial  Magnotic  Intom.il)  :it 

:,llt». 

Sir  Dai  ill  Brewster  read  a  paper  on  the  Action  of  Crystalline  Surface*. 
Mr.  W.  G.  Hall  made  some  remarks  on  the  Connoxion  of  Weather  with 

fa  Tide. 

Mr.  i  ead  papers  "  On  an  Instrument  for  observing  Tern 

U.i|;nvii4ni ;"  "  On  unproved  Rubber*  fur  Electrical  Machines:"  and  "  On  a 
anient  for  trying  the  Effect  of  Electrical  Discharge*  in  rarefied  Air. 
i»  is  different  kinds  of  Gaae 

Mr.  Addams  mude  some  observation*  on  the  Vibration  "i  Bella, 

Dr.  ReaUl   Introduced  a  paper  "On  the  Higher  Order  of  Grrecuu 

."  and  anothei  "  On  Mncnomic  Logarithms." 
Mr.  Whamll  read  B  paper  on  a  New  Aneinoinetor 

■or  Phillip*  rend  a   notice  of  the  probable  effects  oV    e\es«X«\ 
unrf  mi  taw  direction  Ot  'he  Lines  of  equal  Mag  ne  Vic  Y)\\.. 
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Sir  David   Brenner   described  some  valuable   Improvement*  in  the 

'■!'■' 

Mr.  Russell  rcml  a  pnpcr  on  certain  Elriin-nU  of  the  KcnUtnncc  of  Kluidi 
thnt  uppcar  to  bo   iutcrnnlly  connected  with   tin-  uj'plicntion  of  Analysis. 

I  >r.  Marc  made  u  conimunicatiou  on  the  Elce-im-  Spark. 

Dr.  t  '.n  |n'nii -r  < I •  ■  - . - r  ;1  p.-. I  :i  ,y  ■  idling  the  Blind  to  read. 

Mr.  BodgUnwn  gave  an  tooounl  of  some  experiment*  made  at  the  re- 
quest  of  the  AmocmHod,  to  determine  the  comparative  strength  and  otlref 
!■  i-.  -I  ■••  i- 1 1  •  -  -  (rf  iron,  made  with  the  Hut  Hid  Cold  Blast. 

8ECTIOM    B. 

Mr.  Wulion  communicated  the  results  of  experiments  on   the  Pyi 
phute  of  Sodu. 

Mr.  Ettrickc  described  a  now  form  of  Blowpipe. 

Mr.  Hernpath  produced  un  Analyeii  of  the  Water  of  the  KiiiR*>  bail). 
at  Bath. 

Dr.  Hare,  of  Philadelphia,  made  an  important  communication  on  Root' 
Blasting:  and  also  described  a  Gas-meter  which  ho  had  for  insnyyeanl 
of  great  use,  hut  which  had  not  yei  been  Died  i"  this  country. 

Mr.  William  Herapath  gave  a  short  account  of  the  Aurora  Borcolii  of 
the  18th  of  November. 

Mr.  Thomas  Edley  furnished  a  paper  entitled,  "  Important  Facts  ok 
tained  MsthemtticeJlj  from  Theory ;  embracing  most  of  those  experiment!] 
results  in  Chemistry  which  are  considered  us  ultimate  Facts." 

Dr.  Churles  Henry  read  a  paper  on  tho  Power  of  certain  Case?  to  pre- 
vent the  union  of  Oxygen  and  Hydrogen. 

Mr.  W.  Herupath  read  a  paper  on  Arsonicnl  Poisons. 

Dr.  Hare  made  some  observations  on  the  improvements  of  the  Galvanic 
Pile. 

Dr.  Daubony  read  «  report  on  the  present  state  of  our  knowledge  »iu\ 
regard  to  Mineral-Waters. 

Mr.  Mushet  exhibited  specimens  of  Iron  Ore,  and  also  of  an  Iron 
Cement,  which  he  stated  to  possess  superior  binding  properties. 

Professor  Johnson  explained  tho  constitution  and  properties  of  PW» 
Cyanogen. 

Mr.  W.  West   read  a   paper  on   tho   Substances   diffused   throuc. 
Atmosphere. 

Dr.  Hare  read  a  Copy  of  a  correspondence  between  Berxcliut  and 
himself,  on  Chemical  Nomenclature. 

Dr.  Dalton  made  some  observations  on  Atomic  Symbols. 

Professor  Johnston  brought  before  the  Section  his  Chemical  T>i 
which  a  specimen,  entitled  "  Chemical  Constants,"  had  been  laid  before  th» 
Association  in  Dublin. 

Dr.  Thomson  read  a  detailed  account  of  experiments  on  the  Combina- 
tions of  Sulphuric  Acid  and  Water. 

Mr.  W.  C.  Jones  read  a  paper  on  n  peculiar  modification  of  Gb 

Mr.  Crosse  described  certain  improvements  in  the  Voltaic  Battery,  and 
also  rend  u  paper  on  Atmospheric  Elcctricii\. 

Mr.  Scanlun  gave  an  account  of  a  new  Compound,  found  during  tb» 
destructive  Distillation  of  Wood. 

Professor  Dawy  described  a  peculiar  compound  of  Carbon  and  PoUMium, 
and  also  a  new  Gaseous  Bicarburet  of  Hydrogen. 

Dr.  Inglis  made  some  remarks  on  the  CoviAvlcaw^.  Vcmjoa  of  Iodine. 
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I>r.  Knox  made  some  obaon  I  (taurine. 

Mr.  Black  described  •  mode  of  detecting  th«  strength  of  Spirit*  by 

;  with  Water. 
Dr.  Trail  made  a  communication  tin  the  Aurora  Borcelts. 

SECTION    C 

:i»rlc*wi>7th  read  a.   notice  of  the  Vertebrate)  Animal* 
formation. 
Mr.  Bowman  read  an  account  of  a  visit  to  the  Bone  Gates  of  Cefti.  in 

Mr.  Ibboti  .  :1  Geographical  Model,  ei  s,  ufchaid.  and  of  the 

Cliff  in  the  Isle  of  Wight" 
Dr.  Daubeny  stated  the  results  of  »mr  experiments  on  the  effects  of 

r  Vegetables. 
Professor  Sedgwick  and  Mr.  Murchison.  ootnatimicated  a  paper  "On  the 

ication  of  tho  old  Slste  Rock*,  and  true  position  of  the  Culm  Deposit* 

Mr.  Do  la  Beche  read  a  paper  on   tho  Connexion  or  the  Geological  I'hc- 
on  with  tho  Mines  of  Cornwall  and  Devon. 

Professor  Phillips  made  some  observation*  on  tbe  removal  of  large  Blocks 
from  the  Rocks  of  Cumberland. 

A comnnroic*tion  wu  raceired  from  Dr.  Riley  and  Mr.  S-,n,  l.i-ury. on 

in  Saurian  Bone*  discovered  near  Bristol. 

Dr.  Bucklarcd   produced  a  Bone,   winch  had  been  found  upon  tho  red- 

:  i  Bristol,  supposed  to  be  a  rema I  QUI  of  the   miters  burnt  at 

Custom-house,  the  animal  matter  of  which  having  been  routed  out,  the 
itis*  became  AIM  with  b  »i 

The  Marquis  Spinet.,  read  ■  report  of  the  attempts  mode   '< 

Latitude  of  the  ancient  City  of  Memphis. 

Dr.  Bucklsnd  placed  upon  the  labia  specimens  of  the  ongrarings  of 
am«  of  the  Fossils  in  the  Rrmti>l  InsUttltloa,  prepared  under  the  direction  of 
M.  Agassi*;  and  also  a  Cop;,  of  the  first  volume  of  bit  Treatise  on  Geology, 
Sir  tho  Bridcowatcr  Tl 

Mr   1'"mx  road  an  important  paper  on  tn*  change  in  thct,:  harae- 

tcr  of  Minerals  induced  by  Galvnin  -in 

Mr.  Crosse  made  some  communications  of  the   bagbeal   interest  on  the 

ation  of  Artificial  Ci  •  I  Minerals. 

jr.  Conybcaro  read  n  paper  on  the  CWI-fiVld*  ■■f  South  Wales, 

r.  MurrhiMin  communicated  MOM  remark*  on  the  Geological  relations  of 

in  Calcareous  Rocks,  near  Manchester ;  and  also  on  the  ancient  Hidi-o 

by  of  the  River  Suvc-ni. 

Lord  Nugent  read  a  communication  respecting  some  Sea  Rivulets  in  the 
Island  of  Cephalonia. 

Mr.  Charleaworth  read  a  paper  on  some  alleged  fallacies  in  determining 
the  ages  of  Tertiary  Dcp> 

Professor  Forbes  made  a  communication  on  the  connexion  of  the 
Pjreocau  Hot  Springs  with  the  Geology  of  the  District. 

Tho  Rev.  Mr.  Clarke  gave  an  account  of  some  Hot  Springs  nt  Longlc.it. 

Section  D. 

Dr.  Richardson  communicated,  in  several  readings,  his  report  on  North 
American  Zoology. 

Mr.  RootttJ  announced  the  results  of  various  experiment*  to  extract 
Sugor.  Spirit.  &c,  from  Mangel  Wurzel. 
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Professor  Henslow  mad.    some  ..h  on   the  formal- 

in Plants. 

Mr.  W.  G.  Hall  rood  >  popcr  on  the    acceleration  of  the  Growth  of 
Who* 

Mr.  Bowman  read  a  paper  on  llic  Longevity  of  Yew  Trees. 
Mr.  Bull  gave  &D  lOOOOBl  of  ■  new  HpocicH  of  the  Seal 

Dr.  Hancock  nibited  a  specimen  of  a  new  and  acanden 
Sorant'it. 

The  RoT.  Mr.  Dope  exhibited  an  Hermaphrodite  I.ucanu*. 

Mr.   Hope   read   ,n\    intcn. -iin-   paper  on   certain   Notion*  of  Anti 
'!•  rived  It the  Ancient*. 

Mi    Mill  introduced  the  subject  of  the  application  of  Lime  -i 

Colonel  Sykos  made  some  observation*  on  tin-  funis 

which  lie  prodm  •  'I  draw  mif-. 

Mr.  .1.  T.  MiK-kuy  rend  n   report  on   the  Geographical   distribnti 
Plant*  in  Ireland  and  the  West  of  Scotland. 

Mr.  Roylo  introduced  the  subject  of  Caoutchouc,  with 
pertioalark  of  it*  Importation  and  Application  in  Morn 

Mr.  Duncan  hroutrht  forward  the  subject  of  the   Lnminoait]  nf  the  Sn. 
for  the  purpoao  of  oliciinix'  iniVirmation  respecting  m>  beautiful  a  phenomenon, 

Dr.  Hancock  nave  nn  account  of  the  Cow-Fish,  or  River  ' 

Dr.  Macartney  read   a  paper  on  the  mode  of  preserving   Animal  and 
Vegetable  Substances. 

The  Rev.  Mr.  Hope  read  a  communication  from  Mr.  Ruddon,  on  the 
mean*  ufuhlaiiiiiiy  Insects  iVmn  Tui'|ientine. 

Mr.  Carpenter  road  a  communication  on  tho  "Criteria  of  S; 
founded  on  the  views  of  Dr.  Prichord. 

Section  E. 

Dr.  OTJeiroe  presented  a  Report  from  the  Dublin  Committee  on  th* 
Pathology  of  the  Nervous  System. 

Dr.  Prichard  read  a  paper  on  the  Treatment  of  Diseases  of  the  Brum 

Dr.  Houston  described  a  twin  fu'tiii,  born  without  brain,  heart,  or  limp. 

Mr.  Carraichael  read  a  paper  on  Tubercles. 

The  London  and  Dublin  Committees  forwarded  report,  on  the  Motiflt 
and  Sounds  of  ihe  Heavl. 

Mr.  Grooves  introduced  a  paper  on  the  Gyration  of  the  Heart. 

Dr.  Brewster  road  a  paper  on  the  Polarization  of  Light, 

Dr.  Canon  read  a  paper  on  Absorption  . 

Dr.  Hodgkin  communicated  some  observations  on  the  connexion  between 
the  Veins  and  Absorbents. 

Dr.  Reid  produced   a  short  exposition  of  the   Function:?  of  the  > 
Structure. 

Dr.  Macartney  exhibited  a  portable  probang,  and  read  two  short  paper*, 
one  on  the  Organs  of  Voice  in  the  Now  Holland  Ostrich  ;  and  the  other  on 
the  Structure  of  the  Teeth. 

Mr.  Walker  read  a  paper  on  the  Nerves  and  Muscles  of  tho  Eyeball. 

Mr.  Adams  made  some  observation*  on  the  Pathological  condition  of  the 
Bones  in  Chronic  Rheumatism, 

Mr.  Hcttling  explained  a  New  Modo  of  removing  Ligatures. 

Dr.  Evanson  made  a  report  on  a  fracture  of  the  neck  of  the  Thigh  bone. 

Mr.  W.  B.  Carpenter  read  a  paper  on  the  Origin  of  Parasitic  Animal). 

Dr.  R.  T.  Thompson  explained  the  Chemulr)  >A  <fc»  XftajteAta*  Cw^p*. 


SttCTIOX    P. 

I>r.  IfCtoland  eonuaaaieatad,  at  Rrcat  length,  wrap  statistical  facta  ton- 
Meted  with  the  former  and  present  state  of  G)a«ircnr. 

Mr.  K  -.  tables  relative  to   the  Revenue  and  Ex- 

Baron  Dupin  emtio I   paper  which  he  produced, 

iililli  i.  -  Researches  relative  to  lbs.  Price  of  Grain,  and  its  influence  on  the 
h  Population  " 

Mr.  Porter  produced  a  report  of  tli  I  Bf/i  i  cinntion. 

Colonel  Sykw.  from  the  Royal  Asiatic  Boeiety  of  Groat  Britain,  an- 

matiou  ot    ■.  r.itiitnitte '  UlOt  8od<  iie   purpose  of 

•Meeting  Statistical  information  rtspectiBg  [ltd  w  (0  lh< 

ronjoti  ■ : i  "i  .  ii  intercourse. 

Mr.  Gregg1!  Hiii'.miw  of  a  Memoir  on  Statistical  Desiderata  was  read. 

Dr.  Liirdncr  made  an  important  communication  on  the  Effects  of  Rail- 
)odf<  on  international  Cotxuounioetion. 

Mr.  Taylor,  Tri  ...  eiti.ni,  cornmunicntcl  a  paper  OH    1 1 1 .  - 

lineral  Riches  of  Great  Br. 

Dr.  Yellow  ly  read  ■  paper  on  the  employment  of  Spade-huslmulrv. 

Professor  Forbes  .detailed  ibe  results'  ol  c\periraents  on  the  Height, 
t,  and  Strength  of  BOO  individuals,  native*  of  Bngbutd,  B  wdaaa,  Ire- 
Hid,  and  Belgium. 

Dr.  CoUim  communicated  n  pupcr  on  the  Periodicity  of  Birth*. 

Baron  Dnpiu  exhibited  IWO  Kept  Of  Great  Britain  tad  Ireland,  i-uri  rusty 
hadod  to  show   I  Density  of  Population,  and  the   comparative 

tatc  of  Crime. 

A  Report  from  tin-  Irfancheatei  Btstistv  al  Society,  en  the  Bdoea 

iuniiiI.iv.Tpcnil.ua>.  Nod;  aim,  the  N  pOJMltl  BduOtJW  in  Bristol. 

Lord  Sandon  moved  a  recommendation  to  the-  Kant  India  Company  to 
ake  measures  for  procuring  n  census  of  the   population  under  m- 

Sbction  O. 
Professor  Moseley  made  some  observations  on  the  Theory  of  Locomotive 
Carriages. 

Mr.  Russell,  of  Edinburgh,  laid  before  tho  Section  the  result  of  certain 
exocrine  nt-  on  the  traction  of  boat*  in  canals  at  different  velocities. 
Mr.  1 1  nutwood  communicated  n  paper  on  Naval  Architecture. 
Mr.  Corsham  described  certain  improvement!  in  Neper's  Rods  for  facili- 

ottltiplieation  of  high  Duml 
Dr.  Dtabeny  explained  an  instrument  of  his  contrivance  for  taking  up 

Son  Wat.  .   ii  all)   iriv.-n  depth. 

Mr.  Brnh.im  explained  certain  improvements  made  by  him  in  the 
Mariner's  Compass. 

.Mr.  Price  exhibited  a  model  of  a  new  oOBstruotian  of  Paddle-wheels. 

Mr.  Chaltield  read  an  Essay  on  Naval  Architecture, 

Mr.  Enysgave  an  account  of  tho  working  of  the  Cornish  Steam-em. 

Mr.  Pi  ii  sii-  read  a  paper  on  the  transmission  of  power  by  the  rorcfaetiun 
>f  air. 

Dr,  Lardner  delivered,  nt  different  sittings,  some  highly  interesting  dis- 

Kon  Steam  Communication  with  various  foreign  part-. 
e  omomtnucations  mode  by  Messrs.  Lubbock  and  Whcwell,  in 
OB  of  Vathematicg  and  Physics,  on  the  su\>jecl  <A  VVcTv&v^NNwt 
■uli&r  interest  *ad  importance. 
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There    appeared,    from    n    comparison   of   the    observation*   of 
Hutchinson,  of  Liverpool,  and  Messrs.  Jones  and  Russet,  in  London, 

tin'    tiile-tln-ory   of    Bcrnouilli,     M    extraordinary   agr 
observation  and  theory,  to  far  as  the  height  of  the  tide  is  concerned; 
an  apparent  disagreement  in  re*]'  tin  tide,    The 

as  our  reoiler*  ore  aware,  i*  dependent  principally  upon  the  moon, 
partially  upon  the  sun;  the  effects  of  the  attractions  of  these  bodies 
sometimes  superposed,  and  sometimes  opposed,  and  passing  within  n 
month  twice  through  arerj  Intermediate  stage  between  super]' 
opposition.     U] the  declinations  of  the  son  mid  moon,  upon  their  richt 

QSJOOS,  and   their   parallaxes,  elements   determining   their   position  it 
respect    tn  the  earth,  depend  then   (he  height  of  the  tide; 
calculated  by  theory  from  these  elemental  agree*,  it  appears  (from  u  < 
Of  observations  continued    through    19   years  in   Ixmdon,   and  a  ! 
period,  an  heliev,  at  Liverpool),  so  completely  with  the  real  height rf I 
the  tide,  that,  according  to  Mr.  Lubbock's  observation,  observation 
be  considered  as,  in  this  respect,,  an  absolute  verification  of  theory,  tb* 
ditterer.ee  being  lew  than   might    In-   supposed   to   occur   in    making  sad 
registering  the  observation. 

Such   was  the  agreement    of  the   theory  and  observation,     Tfie 
anomaly  was  this:   The  effect  of  any  relative   position  <>f  the  sun.  I 
and  earth  upon  the  tide,  at  any  place,  might  bo  supposed  to  be  produced 
at  th.-   instant  whop  they  wore  i"  that   position.     Now  this  is  not,  i' 
appeal*,  the  case. 

That  affect  is  not  in  reality  produced  until  live  lunar  half-days  after* 
wards;  or,  to  speak  mare  cnrre,  tl  v,  the.  true  effect  of  any  relative  posit ica 
of  the  sun,  moon,  and  earth,  is  undoubtedly  produced  at  the  ] 
moment  when  they  arc  in  that  position;  but  that  effect  does  not  develop 
itself  under  the  form  given  by  Bcrnouilli'*  theory  until  five  lunar  lialf- 
daja  aftarwards.  Thus,  then,  it  appears  that  the  statical  the 
I '" niouilli  is  WTOng  as  to  certain  of  its  elements,  hut  that  the  Operation 
of  the  causes,  whence  the  error  of  the  theory  results,  is,  after  the  expira- 
tion of  five  lunar  half-days,  neutralized. 

Another  most  important  and  unexpected  fact,  stated  by  .Mr.  Lai 
was  that,  the  height  of  the  tide  in  any  place  was  certainly  and  sensibly 
affected  by  the  height-  of  the  barometer.     The  title  is  higher   . 
height  of  the  barometer  is  less.     M.  Daussy  (who  relieve,  the 

first  to  observe  this)  found  that  a  fall  of  the  barometer  0.622  parts  of  an 
inch,  caused  the  height  of  the  tide  in  the  port  of  Brest  to  be  increased 
by  8-78  inches.  And  Mr.  Dessiou  has  found,  by  a  careful  comparison 
of  the  tide-observations  made  in  the  port  of  Liverpool,  in  the  year  I  781. 
by  Mr.  Hutchinson,  that  the  height  of  the  tide  was  there  affected  by  the 
height  of  the  harometer;  so  that,  calerit  paribus,  it  rose  one  inch  on  an 
■range  for  each  tenth  of  an  inch  of  the  fall  of  the  barometer. 

Mr.  Lubhock  was  followed  by  Mr.  Whewell,  who  stated  that  the 
observations  of  Mr.  Bent  on  the  tides  of  the  port  of  Bristol  did  uot 
exactly  agree  with  the  results  of  Mr.  Lubbock,  a  fact  which  mjghl 
hal.ly  be  explained  by  the  local  causes,  whose  operation  is  tlwre  so 
remarkable,  that  at  Bristol  the  tides  rise  50  feet,  whilst  lower  down  the 
channel  they  rise  only  20  feet.     The  discrepancy  being  of  this  kind,  that 


."iirnts  of  die  theoretical  tide  into  two, — those  which  de 
ion.  Mid  t  !i  depend  upon  parallax, — the  tine 

|  the  observed  follows  the   theoretical  i  1  liferent   in   tin;  one 

;  from  what  it  is  in  - 

N  valuable  part  of  Mr.  M'liewcH's  communication  Lad,  Itow- 
'■  to  a  proposition  for  determiuiug  permanently  the  relative 
of  land    nil  water.      "It."  said  I"-.   •  two  horieontal  lines  could  be 
iwn,  and  permanently  marked  on  tin;  earth'*  surface,  at  right  Bag) 
another;  a  line,  for  in  iu  Bristol  to  Ilfracowb,  and  from 

the  country  towards  l.yuie  Krgis,  then  observations 
be  height  of  high  and  low  inter,  made  through  11  long  ]ieriod  of  time. 
d  id  different  points  of  this  line  would  show  whether  that 
ind  on  which  these  line*  were  traced,  hifcd,  or  had  not, 
in  respect  to  the  loci  of  the  sea ;  whether  that  al  I 
emtion  wi  re  one  whi  ion  was  east  and  west,  or  north  and 

o  wards  any  intermediate  point  of  the  compost.  And  thui  might 
DO  which  has  long  occupied  the  attentions  of  geo- 
[ists,  mad  which  has   acquired   of  late  peculiar   interest,  from  what  luu 
said  of  the  alteration  of  the  level  of  Sweden.     It  in  eanmdj  to 
that  this  valuable  suggestion  should  be  acted  upon. 

Mr.  Jerrard,  a  gentlenian  resident,  we  believe,  in  Bristol,  but  well 

in  connexion  with   the  I'niversity  of  Cambridge,  had 
Beating  of  tin  uhmitted  to  the  Section  of  MelhnaaHw 

U,  the  rerj  designation  of  which  had  produced  an  extraordinary 

lion  among  its  members.     It  was  a  theorem,  the  object  of  which 

•a*  no  other  than  "  t"  10I1      bj   >  gen end  method,  equations  of  the 

;ree."      Our  readers  are  aware  that  a  simple  equation,  one  of 

the  first  degree,  is  one  olutioa,  that  an  equation  of  tho 

ii'grcc,  commonly  called  a  quadratic,  presents  greater  difficulties; 

r,  an   overcome  by  every  school-boy ;  that  an  equation  of 

iln    third  degree  or  a  cobic,  although  it  muted  long  the  efforts  of  the 

r   mathematicians,  WttS  yet   long   ago   solved  by   that   philo*0| 

astrologer.  nnd    madman,   f'anian.  irbo   lii  lir-.il   the   solution 

rated   to  him  by  a  familiar  spirit.      DeMUtM  al 

length  solved  an  equation  of  four  dirmiiM'.n  ..   and  a  second  solution 

effected  by   Waring;  and  here  analysis  was  arrested;   no  method  was 

known  for  the  solution  of  equations  above  the  fourth  degree  I   the  niethoil 

Mr.  Jerrard  was  one  which  proposed  to  itself  the  solution  of  equations 

e.     It  was  one  of  great  complication  and  labour,  lying  on  the 

verge  of  analytical  knowledge,  and  requiring,  previous  to  any  investi- 

lion  which  might  verify  it,  an  abundance  of  labour,  and  the  first  Wda 

mathematical    power;    it    was  accordingly  referred    to  Sir  William 

Hamilton,  to  report  Upon  it  at  this  meeting  of  the  Association  .  and  i'AU. 
were  placed  at  his  disposal,  to  be  paid  to  the  person  whom  he  might 
perform  the  actual  calculations  of  the  roots  of  certain  equi 

,  according  to  this  method. 

Sir  William  Hamilton  reported,  in  the  first  place,  that  ha  bad  obi 

empl-  I    this   money;    that   he   had   oth.-iv all-tied 

1 1 ; . ■•  —  If  of  '  ii    mi  fits  of  Mr  Jarrard's  method,  which  he  discussed  at  con- 
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birntelt  ot  the  ineiils  of  .lie    .Ji-iraM  E   method,  WIUCU  U«  OMCUSSea  «  COJ»- 
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aiderable  length,  and  greatly  eulogized ;  but  wliii  h  *I i<l    not 
■  •!  iji-i-f  which   lift  bad   proponed.     The.  following  account  of  Mr.  Jrrmrd'k 
method  is  that  given  by  Mr.  Peacock,  of  Trinity  College,  Cambridge;  *<• 
copy  it  as  most  correctly  it-ported  in  the  Brittol  Mirror. 

Mr.  Peacock  expressed  hU  concurrence  with  mo*t  of  the  obscrralimn  of 
Sir  William  Hamilton  and  Professor  Babbagc.  and  observed  that  the  import- 
ance and  nltteof  Mr.  Jerrard's  research ught  not  to  be  altogethM  BaillDaUJ 

by  his  success  in  the  general  solution  of  equations  of  higher  degrees  then 
fourth.     By  mean*  of  more  correct  definitions  of  symmetric  run 
IhoM   ivlucli   had  been  commonly  employed,  and  by   the   separation  of  tb* 
symbol*  of  operation  f>om  those  of  quantity  in  the  manner  firm  pi 
Arbogatt,  and  by  the  adoption  of  a  conventional  notation  equally  simple  sad 
comprehensive,  Mr,  Jerrard  had  succeeded  in  the  expression  of  symmelncal 
products  of  any  entire   rational  functions  by  formula    almost   equully 
with  those  of  the  binomial  and   multinomial  theorem,     Hi;  v. 
to  effect  the  tram-lbi nation  of  equation*,  when  the  new   unknown   quanlilj 
expresses  any  rational  and  entire  function  of  that  in  the  original  equation,  the 
BO  efficients  of  the  new  equation  being  all  included  iii  Ins  general  fonnuli 
Mr.  Peacock  considered   this  method  of  Mr.  Jerrard  us  constituting  a  very 
important  addition  totho  powor  which  ho*  hitherto  been  possessed  byantlytt* 
in  the  treatment  of  symmetrical  functions,  and  in  the  tv .,  [on  of  equa- 

tions,— Isehirnhausen  proposed  to  reduce  equations  of  all  orders  to  binomial 
equations  by  transformations  which  destroyed  simultaneously  all  the  interme- 
diate terras:  the  application  of  this  method  requires  the  elimination  of  a  tenet 
of  unknown  quiiniitu-  IV-  .m  equation  (whose  terms  are  expressed  by  Mr.  J.'t 
general  formula?)  of  the  first,  second,  third,  and  regularly-ascending  degrees: 
the  final  equation  which  results  (for  equation  beyond  the  third  degree)  rises 
to  a  higher  degree  than  that  of  the  equation  to  be  solved.  Mr.  Jerrard.  how- 
ever, by  the  introduction  of  a  sufficient  number  of  terms  into  bis  reducing 
equation  <  whose  co-efticients  are  to  be  determined  by  the  required  condition*,) 

has  shown  in  what  manner  the  second,  third,  and  fourth  terms,  or  the  sac i, 

third,  and  fourth  terms  of  any  equation  beyond  the  fourth  degree  may  bo 
simultaneously  exterminated,  by  means  of  equations  of  the  third  or  fifth 
degrees.  Mr.  Peacock  observed  that  he  considered  the  process  winch  liad 
been  employed  by  Mr.  Jerrard  for  this  purpose  as  eminently  ingenious  snd 
original,  and  that  he  wns  unable  to  discover  any  defect  in  his  reasoning,  though 
the  possibility  of  solving  this  very  considerable  problem  had  escaped  the 
observation  of  Lagrange.  Mr.  P.  said  tho  extension  of  Mr.  Jerrard's  process 
to  the  simultaneous  extermination  of  four  successive  terms  of  an  equation  of 
Ave  dimensions,  or  its  reduction  to  one  of  De  Moivre's  solvible  forms,  would 
require  the  introduction  of  more  terms  into  the  reducing  than  into  the  original 
equation,  and  would  consequently  introduce  relations  amongst  its  co-«fli' 
which  were  necessarily  furnished  by  the  original  equation,  and  not  bj  tin: 
conditions  which  tho  process  of  solution  require  to  be  satisfied.  It  o**  far 
this  reason  that  Mr.  Peacock  was  disposed  to  doubt  the  applicability  of  Mi. 
Jerrard's  method  to  the  solution  of  equations  beyond  the  fourth  .1 
Mr.  Peacock  pioceeded  to  observe  that  every  method  which  had  hit  hen 
proposed  for  the  general  solution  of  equations  had  been  - 1>>«  u  to  be  impracti- 
cable, and  that  he  was  himself  so  far  influenced  by  Abel's  reasoning  as  to 
believe  that  the  general  expression  for  the  root  of  an  equation  of  the  fifth 
degree  (if  any  such  existed)  would  be  an  unknown  transcendent.  In  inquiries 
of  this  very  difficult  nature,  which  approach  tlve  extreme  limit  of  the  ab 
speculations  of  the  human  mind,  it  wouA&toeo^AVf  ^witem*.  w>.\V?  .•■■ 
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:  i  .at  the  solutiun  if  ibis  or  any  other  problem  »»*  inipotaible,  unless 
il  ir>  distinctly  defined  in  what  .ease  thai  impossibility  it  IMajanlaodj  Ik* 
researches  are  perpetually  leading  to  a  knowledge  of  Uk 

•Dii  properties  of  n«w  transcendents,  the  nacetasry  results  of  sjmbolnal  lan- 
guage and  rcawjiiin-.  wluiw  complete  di  BOl  nnd  Qxproauon,  by  i li< 
ordinary  operations  and  sign*  of  algebra,  is  altogether  impracticable :  and  it  Si 
to  expressions  of  this  kind  that  we  must  probably  look  in  the  further  DM 

as  those  which  were  the  primary  objects  of  Mr.  Jerrard's 
most  valuable  and  original  memoir. 

report  read  by  Professor  Phillips  o  rior  Tcopenitu 

the  Earth,  was  in  so  hi  ng  an  it  tended  to  show,  from  exf 

menu  mode  by  Professor  Forbes  in  the  mines  of  •   ■   l  ■■   d-hills,  bj    Hr. 

Huddle,   at    Ni-  ml    .Mr.    AndoaoB,  ill    W'eanniMitli,   lluil    ll,. 

1  theory  of  the  increase  of  temperature  as  we  descend,  is  comet 
Jn  one.  of  thi-  examples  cited,  the  thermometer  stood  al  JSP  in  the  n 
and  the  mean  temperatuTt    it  the  surface  was  174  •  "ktlsl  the  deptli  mi 
526  yards.     In  a  mine  at  Newcastle,  at  280  yards  below  tho  turfa-  • ,  n  ito 
a  mean  temperature  of  47i°,   the  thermometer  atood   ftl    64  rejj 

nearly  the  augmentation  of  u  degree  fi>r  every  fifteen  yards,  which  ma. 
position  might  be  taken  as  the  average  in  a  determinate  ratio.  In  a 
mine  ai  Blanch-eater,  at  ■  depth  of  337  yards,  it  was  (52J;  in  a  a*lt-miM 
sal  Nbrthwich,  112  feet  deep,  52°;  and  in  a  mine  at  Bedminttcr,  near 
•1.  which  had  been  ascertained  within  a  few  days,  at  a  depth  of 
170  yard-.,  it  was  64°.      In  n  pit  sit   Newcastle,  838  yards  deep.  Off  npOUt 

■  i8  of  a  mile,  where  the  temperature  above  averaged  47 V"', 
below  wn-  I  in  two  other  observations,  74 1°  and  78°.     So  well 

Were  thedse  principles  known  at  Paris,  that  he  hsvd  been  informed  a  well 
was   h  of  being  sunk  for  the  purpose  of  obtaining  hot  water, 

had  no  doubt  did  exist  in  the  int. -rior. 

Among  the  most,  interesting  of  the  communication*  made  to  the 
meeting,  were  those  of  Mr.  Russel,  of  Edinburgh,  on  the  subject  of 
Traction  on  Canals;  and  as  connected  with  this  subject,  that  of  a  certain 
wave  which  in.  it  appears  produced  in  n  canal  when  n  body  is  put  in 
i,  analogous  to  thai  which  might  be  produaed  if  we  suppose  a 
mass  of  water  suddenly  to  be  let  in  at  the  extremity  of  the  canal.  Thi* 
»nve,  Mr.  Ruatel  stated,  to  more  nlong  the  '-in.il  with  an  uHffbrn 

velocity,  between  which  and   the   depth  of  the   canal  then-  was  this  re- 

relocity  was  exactly  that  which  a  heavy 
body  would  acquire  in  falling  freely  through  n  spaco  equal  to  one' hall' 
tie-  depth  of  'he  canal.  Proceeding  continually  with  this  same  velocity, 
Imt  diminishing  continually  in  height,  the  same  wave  had  been  followed 
liy  -Mr.    Bu  1  distinctly  >een  for  a  mile  and  a-half;  and  it  had 

been  perceived   in   another  ease  to  exist  at  n  distal of  throe   iniles 

•re  it  originated.  Since  the  velocity  of  tin;  ware 
de]i«nd*  upon  the  ih-jith  of  the  canal,  it  will  be  affected  by  any  uecasi"n;d 
shallowness,  and  will  be  less  near  the  sides  than  at  the  centre;  and, 
more a  tiering  from  one  another  in  depth,  will  have  different 

rom-sponding  retooities  of  the  waves  which  are  propagstteii  iWiu^  l(*v 
Now  ajion  tbii  rfepe/irfs  a  most  important  condition  of  fl»  toassSwsa  t-K 
tog**  upon  the  canal  nt  high  velocities. 
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The  received  law  of  the  reaittance  of  fluids,  is  one  by  <. 
made   to  vary  as  the  square  of  (he  velocity;  so  that  a  boat  dmra 
through  a  fluid  wKh  twice  die  relocity  of  another,  would  rsqvin 

times    thi*    traction;  drawn    with    three    time*    tin-    ■. ,-|,>.  it -.-.   it    would 
require  nine  time*  the  taction,  and  so  on.     And   if  this  law  had  DO 
modification    in  practice,  to   draw  a  host   lit   nine  mile   u    hour  wnuU 
require  nine  times  the  traction,  (nine  times  the  actual  pull  of  the  I 
to  say  nothing  of  the  rata  at  which  ha  mint  go,)  that  it  would  to 
it  at  the  ordinary  rate  of  three  miles  an  hour.     Thus,  the  possibility  of 
impelling  canal-boats  to  any  useful  purpose  with  any  but  very  low 
(Sties    was    never   thought    of.       Boats    an-,    nevertheless,    now   drawl 
commonly  on  the  Forth  and  Clyde  canal,  at  the  rate  of  nine  or  ten,  or, 
we  believe,  in  some  cases,  at  twelve  miles  nn  hour,  and  with  less  trac- 
tion than  they  can  he  drawn  at  four,  five,  or  six   miles  an  hour.     Thr 
wave  observed  by  Mr.  Russel,  and  the  uniformity  of  its  motion,  connects 
itself  with  this  fact.     The  boat,  when  put  in   motion,  send-  its  WftTB  be- 
fore it,  whose  motion  has  nothing  whatever   to  do  with   that  of  thr  I"  it. 
but  depends  only  upon  the  depth  of  the  canal.     In  die  Forth  and  Clyde 
Canal,  it*  velocity  is  eight  miles  an  hour.      Whilst    the    boat  moves   ilnn 
at  less  than  this  velocity,  it  is  behind  the  wave  ;  and  so  long  the  r 
ance  is  continually  greater  as  the  velocity  is  greater,  and  according  to  the 
received  law  of  the  squares. 

At  seven  miles  and  a  half,  or  eight  miles  and  a  half  an  hour,  (be 
boat  overtakes  the  wave,  and  is  lifted  upon  it,  and  then  ti 
instead  of  being  less  than  it  was  at  seven  or  seven  miles  and  a  half, 
became  suddenly  greater.  It  was  in  one  instance  observed  to  be  at 
7J  miles  an  hour,  330  lbs,  by  the  dynamometer,  while  at  8|  miles, 
instead  of  further  increasing,  it  fell  to  236  lbs.  The  complete  exploiu- 
lion  of  this  fact  remains,  perhaps,  to  be  given  ;  the  fact  itself  is  unques- 
tionable.    Its  application  to  the  navigation  of  canals  is  evident. 

Every  canal  has,  according  to  its  depth,  n  certain  velocity  of  wave, 
on  which  depends  the  rate  at  which  a  fust  boat  may  best  be  impelled, 

This  communication  of  Mr.  Russel  was  made  to  the  Section  of 
Mechanical  .Science,  which  had  been  opened  b)  i  discussion  between 
Professor  Moseley  and  Dr.  Lardner  on  an  important  point  in  the  theory 
of  rnil-roads.  It  appears,  that  in  certain  calculations  made  to  determine 
the  expense  of  working  a  given  load  on  two  difFcrerent  and  rival  lines  of 
rail-road,  an  assumption  had  been  made,  that  provided  the  inclination  did 
not  exceed  the  angle  of  repose,  the  additional  expense  of  coals  in  work- 
ing the  load  up  the  incline  would  be  compensated  by  the  diminished 
traction  down  it.  This  position  Professor  Moseley  denied.  It  was,  be 
ndraitted,  true  in  respect  to  the  direct  traction  arising  from  gravity,  and 
in  respect  to  the  traction  arising  from  the  friction  of  the  train  on  the 
incline ;  hut  it  was  not  true  in  respect  to  the  friction  of  the  machinery 
of  the  locomotive-carriage  itself,  which  friction  he  stated  to  be  a  consi- 
derable clement  of  the  whole  resistance,  amounting  always  to  one-fourth 
or  one-fifth  of  the  whole  traction.  This  friction  of  the  machinery,  he 
stated  to  be  composed  of  two  parts:  1st.  The  passive  friction  of  the 
engine,  hcing  that  which  would  he  necessary  to  ^ut  (he  wheels  in  motion, 
if  thr  carriage  whs  lifted  from  the  ground.     fcvAVf.  "We  tru£v$n<ft  <5t& 
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milting  from  the  force  which  it  overcome*,  awl  therefore  projior- 
tkmnj  to  the  traction. 

TLe  first  of  these  resistances  is,  in  pasting  orer  an  incline,  worked 

I'v.r  '  I     if  the  incline,  instead  of  orer  the  base;  and  the  second 

<1  • enormously  in  the  ascent  of  the  plane  by  the  traction,  whilst 

in   tin-   descent  it   is  only  diminished  until  it  is  equal  to  that  on  the 

horizontal  plane  ;  leaving  00  the  whole  a  very  considerable  loot  of  power. 
.•mil  therefore  of  fuel,  bj  tbe  ascent.  In  the  coarse  of  this  diw.ii- 
I)r.  Laidncr  stated  that  he  hid  entirely  arrested  the  descent  of  a  •■■ 
upon  an  incline  by  nattering  <md  upon  it.  and  he  riggriiltri  thai  gnat 
ical  advantage  mighl  b<  derived  from  attaching  watering-pots  to  the 
carriages,  by  which  the  rails  might  be  watered  before  the-  wheels,  and  tbe 
ion  materially  reduced, 

An  extremely  interesting  and  important  paper  iraa  read  in  Section 
^■feasor  Powell.  <m  Refractive  Imliees. 

ten  i  Bait  iiys  of  the 

solar  Spectrum,   marked  I ■;.   llit-  il  irk  lim    .   from  the  direct  observation1  of 

their  deviations  produced  by  prisms  of  different  .  first  proposed 

Died  by  Fr.intiliol'ir.  for  ten   media,  solid  and  lluid,  was  carried 

!)"  i(:    l'i    (.11    mon  Case8.      Tlie    necessity  cf   an  .v.nded 

seruM  of  fuen  i  lotions  was  poiutr.l  ..ut  l.\  sir  J.  Hem-he)  and 

Si  I).  Bnwat  r.   and  mu  further  Uged   by  a  special  recommendation  of 
the  I!i  itish  Associati.il ■•     Mr,  Powell,  by  a  simple  and  most  ingenious 

apparatus,  hat  ascertained  the   refractive  nnlm-.  bdoBgmg  to  each  of  the 

standard  primary  rays  fer  rariniiH  meilia,  <■■.  i ■  i .  1 1  may  be  eenaidered  at  a 

t  valuable  contribution  to  this  branch  of  ecu  008, 


raos 


Tbe  following  are  among  tli  utcresting  communications  in 

.'.    and  UnatKALOOT: — 

Dr.  Hare  (of  Philadelphia)  described  the  mode  be  had  devised  fur 
Blasting  Rocks  in  America;  th<  apparatus  eonristi  of  two  copper-wires 
joined  by  a  aniall  plat i na-wiro.  in  the  middle  of  a  tin  ■•<■-'■  <-■  m t ;nn ui«  the 
:  to  l>c  exploded.  The  two  extremities  are  attached  to  a  calorimeter, 
;iml  when  this  is  set  in  action  the  voltaic  ignition  ii  •  0  letad  Ttu  advantages 
of  this  mode  are,  that  the  action  in  inr.tiiiitnno.in-;.  ami  maybe  earned  to  a 

derable  distl e  from    the   persons   employed.     Dr.  H.  stated   that    12 

■iiinill.ii u»  discharges  in  u   nick   hud  hern   innde  ni   I  >u  t '■  - . - r  dii-tunee;  and 

uthad   no  ili-jniit  Hun  very  large  blocks  for  columns,  &e_,  might  thai  readilj 
■•ombined  axplo-  ;..  uf  euurse.  be  mode  beneath 

i .  and  afford  an  obvious  mode  of  blowing  up  rock*  impeding  navigation. 

He-idea  these  advantages,  the  causes  of  human  Buffering  ud  •  ;il. unity 
arc  lessoned.  Ii  the  explosion  is  not  effected  the  Instant  the  voltaic  apparatus 
ll  in   full  use,  then  the  cause  of  failure  may  fearlessly  be  sought   after  the 

.  apparatus  bos  been  disconnected,  and  thus  the  many  accidents  resulting 
frum  appronchins,'  and  disturbing  a  delayed  but  ignited  train  are  avoided. 

Instances  were  given  of  this  description,  and  ■  painful  case  related,  whan 
the  ignited  train  bad  not  explode. I  ;  and  iil'n-t  two  UOUn  had  elapsed,  the  anfot 
tunate  man  descended  into  the  mine,  which  wns  filled  with  Milloeaiini:  ..-.■  -. ■-. 
evolved  from  the  smouldering  combustion  of  the  train  nnd  some  tallow.  &&, 
iccldentnlly  present ;  be  was  followed,  at  different  intervals,  by  his  two  I 
who  also  fell  victim*.     By  Dr.  Hare's  method  of  Bring  the  u.vwi\«>Y.Avt,  vtame 

•hrr  oMotu  danger*  are  avoided 


. 
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Dr.  Charles  Henry  read  a  very  interesting  paper  upon  the  Power  of  censin 
Gates  to  interfere  or  prevent  the  union  of  Oxygen  and  Hydrogen  by  lb* 

action  of  l'lntina. 

Dr.  II.  described  tlu  peculiar  powers  of  platina  to  unite  oxygen  aurf 
hydrogen  gases  slowly  when  the  meUl  *u  solid,  ur  in  the  state  of  foil  or  leaf, 
a»  in  Faraday's  experiments.     He   referred  10  the  well-known  power  of  the 

spongy  platnM,  mIih-Ii  quickly  deter n  the  union  of  the  gases,  as  shown  by 

Dobcreiner's  original  experiment ;  and  to  the  rapid  effects  accompanied  try  in- 
eaiidpseence  when  the  flue  black  pi  at  inn- powder  prepared  by  Uebig's  pro- 
cests  is  employed,  Carlsmic  oxide,  olefiant,  and  other  gases,  either  prevent 
hi  expbeive  mixture  frui  ioga  or  retard  the  action,  tut  iIjcvooso, 

l)r,  II.  found,  liniiunr  iln   pl.itino  exert*  the  power  of  uniting   (be   CM 
.\iili   i  ■  the  oxygen  to  produce  carbonic  acid.     lie  ttatct.  that  all  the   inUc- 
fering  gases  unite  with  oxygen,  and  they  are  determined  by  the  platina  in  the 
order  ■■!'  oomboatica     He  pointed  mil   the  influ  net  of  temperature  in  exalt 
log  tin-  i-li.  inicftl  energies;  and  also  that   the  interfering  gases  prevented 

explosive  DUXtUraa  IV being  united  by  the  electric  spark. 

IV.  Turner  considered  the  experiment*  and  explanation*,  of  Dr.  Henry 
*»  ven  satisfactory. 

Mr.  Herapath  showed  experiment*  for  d  ry  minute  portions  of 

mi..     1  'hi  ■  i.  -:.i. ibj  ninmonia-eulphnte  of  copper,  (Schooled  green,)  and 

n ouia-iiitraif  of  -liver,  Wen   rendered   more  delicate  by  placing' a  drop  of 

1  11 1 1 1 ■  I  OH  blotting-paper  placed  upon  chalk,  mid  so  absorbing   the  solu- 

ii i  the  arsenical  peeolpitalaa.    -re  Jar  0I"  "  Kr-"n  of 

thus  be  rendered  evident,  and  preeerved  for  inspection 

Ho  »h"»ed  iln-  recent  docisivc   mode  of  discovering  nrsenious  ac-.o 
lor  experiment,  he  mixed  the  arsenical  substance  with  embarrassing  matter. 
such  a.s  fat,  &c. 

Mr.  W.  West,  of  Leeds,  read  a  paper  on  a  means  of  ascertaining  the 
presence  and  proportion  el  -nhsianccs  diffused  in  small  quantities  through 
the  atmosphere. 

The  author  proposed,  by  means  of  self-adjusting  wind-sails,  to  drne 
large  measured  quantities  of  atmospheric  air  through  liquids  calculated  to 
combine  with,  and  detain  the  foreign  substances  expected,  and  thuc  determine 
the  presenco  and  quantities,  for  example,  of  saline  matter*  on  the  shore* 
of  the  ocean,  or  when  carried  by  gales  over  inland  countries.  In  the  neigh- 
bourhood of  towns  it  is  obvious  that  the  combustion  of  coale,  and  the  pro- 
cesses of  art  niU6t  contaminate  the  uir.  Indeed.  Dr.  Maceulloch  some  yean 
pointed  out  sulphate  of  ammonia,  and  other  talu  existing  to  tax.  Leo- 
d.ni  air. 

Dr.  Thomson  remarked,  that  in  Glasgow  and  some  English  levosV 
silver  could  not  be  kept  many  weeks  before  it  was.  attacked  by  sulphur 
vapours,  while  on  the  Continent  he  had  seen  plate  which  had  been  exposed 
lor  fifty  years,  not  so  much  affected. 

Professor  Johnston  brought  before  the  Section  In-  chemical  table*,  pub- 
lished in  4to.,  of  which  a  specimen,  entitled  "  Chbhical  CoifSTAim,"  had 
been  laid  before  the  Association  at  their  meeting  in  Dublin.  The  sugv- 
of  Collecting  a  lehea  Of  table*  of  constants  in  nature  and  art  was  made'by 
Mr  Bahbage,  and  which  he  (Professor  Johnston)  had  applied  to  chemistry. 
One  important  advantage  likely  to  result  from  each  table  wa»,  that  by  pre- 
senting to  the  mind  nil  known  facts,  as  it  were  in  a  single  glance,  tlvey  would 
enable  it  more  readily  and  more  distinct)}  to  trace  the  mutual  relations  of 
>•<>,!:,■•.  and  /uore  easily  to  attain  genera!  and  entatfpd.  views  of  the  leading 
doetriuot,  objects,  and  nroapooU  of  Dhemieal  ecvanee.    r>>\\  a\\«AVex  *&v&v&*st*. 
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and  imo  winch  ramc  mors  clearly  within  I  be  scope  and  object*  of  Ibn  Bnti.li 

..ition  was,  that  bj •collecting  into  0M  »  tbo  scattered  fragments  of 

knowledge,  wmc  waste  of  lime  and  labour  might  be  spared  to  the  assiduous 
tori  while  by  showing  what,  and  how  much  really  remained  to  be 
done,  they  would  point  out  new  path*  on  which  he  miirht  enter,  with  honour 
to  himself  and  advantage  to  the  science.  They  might  be  expected  alto  to 
nlial  new  laliourcrs  in  the  cause  of  original  research,  since  there  wm  no 
eiperimenter  whose  means  were  to  limited,  as  not  to  lie  able  lo  All  up  some 
«*  Ibe  many  blanks  which  IhOM  table*  presented.  These  tables  of  Mr.  John- 
ston way  be  expected  lo  afford  a  new  and  exceedingly  valuable  mode  uf 
collecting  and  recording  tbo**  facts  and  details  nuw  in  MS.,  and  which  but 
far  some  such  means  would  be  kept  from  the  world.  Every  experiment  . 
ascertains  facts,  and  tries  numbers  of  experiments,  low  details  of  which  are  too 
a  for  publication  or  rocollectxm,  if  published  separately  .—and  it  is  quite 
obvious  that  fart*  may  be  tabulated  which  otherwise  would  not  be  deemed 
worthy  of  separate  publication,— we  do  most  sincerely  hope  that  each  chemist 
capable  of  Oiling  up  a  WiwiA.  would  take  the  opportunity,  at  some  future 
steeling  of  the  Association,  to  give  hit  information  lo  Mr.  Johnston. 

Dr.  Thomson  read  u  detuiled  account  of  the  experiments  on   the  eom- 
biualion  of  Sulphuric  Acid  and  Water  ho  had  made  with  great  care,  and  dis- 
1  some  tabular  results  of  the  alteration  of  the  specific  heat  of  the  dif- 
raixtures  of  oil  of  vitriol  combined  with  from  one  to  ton  atom*  of  water. 
lie  stated  that  his  experiment*,  if  repeated  by  other*,  must  be  made  with  the 
full  knowledge  that  pure  sulphuric  Mid  If  not  made  in  Great  Britain:  all  the 
4  commerce  contain*   mm.    m-i.l .  sulphurous  acid,  (and,  wo  may  add, 
frequently  muriatic  acid  also.)     Ho  asserted  that  sulphuric  Mid  manufac- 
tured  in   ihu  country  would  give  results  differing  entirely  from  his.     Any 
chemist,  on  diluting  Ihc  oil  of  vitriol  with  water,  will   obtain  acid  vapours 
of  these  substances. 

The  specific  gravity  of  pure  oil  of  vitriol — (1  atom  of  dry  sulphuric  acid 
+  1  atom  of  water)  it  1.8422  at  5»°  of  Fahr. 

The  acid  Dr.  Thomson  used,  was  the  acid  obtained  from  NordbatMon.  in 
Saxony. 

Mr.  W.  C  Junes  read  a  paper  oil  a  peculiar  modification  of  Gluten,  and 
im  u  peculiar  volatile  lluid.  He  Mated  that  the  compounds  he  described  were 
procured  in  an  elaborate  analysis  of  wheat.  The  result  of  tbo  quantity  of  its 
relative  ingredients  was  very  different  to  that  obtained  by  preceding  chemists, 
tad  from  Ihc  core  taken  in  the  experiments,  appeared  to  meet  the  approba- 
tion of  the  members  of  the  Motion  who  were  present.  The  gluten,  of  which 
he  produced  a  specimen,  differed  entirely  from  that  obtained  in  the  usual 
way,  being  perfectly  soluble  in  alcohol  and  water,  and  also  possessed  other 
interesting  properties. 

The  peculiar  volatile  lluid  was  obtained  from  the  distillation  of  the  lignin 
of  wheat  with  sulphuric  acid,  and  appeared  to  M  entirely  unknown,  opening, 
Mr.  Jones  observed,  a  wide  field  fur  Investigation,  He  also  proved  that,  con- 
trary to  all  former  analysts,  the  lignin  of  wheat  contained  nitrogen  :is  one  uf 
its  elements.  He  likewise  showed  that  starch  could  be  immediately  converted 
mlo  sugar  by  sulphuric  acid,  and  which  would  appear  to  bfl  hi  opposition  to 
lW  •xpwiments  of  Saussure.  Mr  Jones  stated  tbaivheal  ftoB  ttai  Smith 
of  Europe  contained  more  gluten  limn  English  wheat,  by  two  or  thrco  per 
rent 

Lil/iir  A'i'l. — Mr.  Herspath    bus  observed  that   Lith.iu.ie  «t  iVw.v.v>u\.\ 
i*  secreted  hy  rer/.tin  iO*V0t»l — the   Silk-worm  Moth,  the  VtvMiV  awWwsfc 
iiwtuMBf/W  from  which  ho  had  ohtainod  vt.    The  ttwsX  cw\w\v» 
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(mint  was.  i!i:it  h  should  he  prod  ii.  ■•■]   li>  iirnuirr-  living  entirely  upon  tog 


• 


bod 

Dr.  Macartney  road    an    intonating  paper    on    t lie   mode   of  prewvina    X 
Animal  ami  Vegetable  Substances,  in  the  course  of  which  he  stated,  thai  by 
washing  insects,  skins  of  animals,  or  ttowi  ■uiitml  oil  of  cloves,  or  it 

'I I'litml  ml.  tin';,  m  i -lit  be  preserved  for  a  great  length  or  lime 

without  injury. 

On   the    lHth  of  November  lost,   Mr.  Herapath    hod  an   npportut: 
witnessing  a  brilliant  display  of  the  Aurora  Boreal  is.  which  he  thus  describes. 

"  Alimit  nine  n'clock  on  the  evening  in  question,  n  heavy  and  uyrlt-dtfiiud 
eland  hounded  tho  north-western  horizon.  It  was  surmounted  on  its  upper 
curved  surface  by  pole  pUu*phnric.  light,  winch  seemed  toradiatefromi!ui 
surface,  and  occasionally,  or  in  fart  frequently,  waves  (or  u*  tin  \  nx< 
called  "  streamers"),  llitted  from  the  principal  light,  proceeding  to  dif- 
ferent distances,  but  in  the  same  direction,  and  sometimes  passing  the  zenith. 
Those  varied  repeatedly  in  form,  magnitude,  and  solidity,  yet  they  were 
always  so  rare,  that  the  stars  (which  were  very  bright  at  the  commencement} 
wcif  \  i<ihl<!  through  their  substance.  It  would  have  been  impossible  in  tb« 
darkness  (the  aurora  furnishing  the  only  light)  to  form  a  judgment  of  the 
distance  or  the  height  of  the  palo  light  or  of  the  streamers" proceeding  from 
it;  but  after  keeping  the  eye  fixed  upon  it  for  some  time,  I  observed,  that 
although  the  cloud  had  seemed  immoveable,  yet  that  small  portions  wtre 
being  constantly  detached  from  it;  these  wen  drifted  away,  and  rapidly 
dissolved,  none  of  them  reaching  the  zenith,  and  upon  a  large  fragment 
/lining  been  Noun  off,  it  m  nmtoundmi  by  ti<-  raw?  diffuse  light  n  ajg 
pcared  on  the  groat  mass  <\f  rloui.  Having  once  seen  this,  I  looked  slill 
closer  after  evory  fragment,  and  found  that  they  all  presented  tho  sumo 
appearances.  As  the  light  declined,  I  he  detached  pm-lions  were  dissolved 
w  ith  more  difficulty. — the  oir  become  hazy,  and  by  half-past  ten  all  wa»  gone, 
the  atmosphere  being  cloudy. 

"  It  was  evident,  then,  that  the  cause  of  the  Aurora  was  something  that 
■Handed  upon  water,  as  found  in  clouds,  and  that  it  was  evolved  during  the 
solution  of  that  water  in  air.  The  cloud  itself  was  clearly  olectrical,  being 
of  the  nimbus  variety,  and  in  the  midst  if  the  streamers;  1  twice  per  cfiredv 
short,  faint-blue  electrical  spark,  just  as  I  have  seen  when  imitating  the 
Aurora  in  a  partially-exhausted  flask,  when  the  electrical  spark  happened 
to  be  a  little  too  strong.  There  is  a  very  strong  probability,  therefore,  that 
Aurora  is  merely  electricity  pas/ring  off  from  a  charged  cloud  in  tAe  act  •/ 
dissolving  in  air  that  can  take  its  tcater  but  not  He  electrical  fluid,  which 
fluid  while  dispersing  through  a  rare  atmosphere,  becomes  evident  to  the 
eye." 

Sugar  from  Flowers. — Professor  Honslow  referred  to  the  formation  of 
sugar  in  plants,  and  exhibited  a  crystal  which  had  fallen  from  Dear  the 
corolla  of  the  common  anodendron,  Immediately  after  the  saccharine  matter 
bad  exuded  it  formed  a  crystal. 

In  the  Section  C  of  Geology,  there  was  read  a  paper  On  the  old 
Slate-Rocks  and  Culm-Deposits  of  Devonshire,  by  Professor  Sedgwick, 
and  J.  R.  Murchison,  Esq.,  V.P.R.S.,  &c 

Mr.  Murchison  began  by  observing,  that  ho  was  about  to  submit  a  nacre 
outline  of  a  more  detailed  memoir  on  the  physical  structure  of  Devonshire, 
which,   in  conjunction   with   Mr.   Sedgwick,  l\e  \iut\iosed  to  lay   before  the 
Gcofygieul  Sucwtv  of  London.     One  o\ijcct  iXwf  VwA  Vn  %vm  -wis-Aut 
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tbe  defect*  In  exUling  geological  maps,  us  to  oolonring  subdivisions  of  forma- 
tions, and  nnot]  wertaitl  ly  actual  Sections  the  true  position  "I 
successive  dopants,  and  lutsf  MtWll  Mil>divi..i,.iis.  n  uta  bring  Ihotii  Into 
companion  with  other  corresponding  deposit*,  and  to  determine  their  truo 
place  in  tin-  tuecmsion  uf  British  formation*.  By  help  of  a  Section  tbe 
following  succession  of  u  the  ascending  order  was  determined : — 

i    A  :'  slaty  rooks,  ■  a  vast   abundance  of  organic 

remain*.  generally  in  the  form  of  cart*:  these  rock*  sometimes  paw  into  h  tine 

|   i'luy-»late,  with  a  true  transverse  cleavage. — sometime*   into  a   hard 

quartzo-flagstone,  not  anUM  lllj  ef  I   reddish  tinge,  sometime*  lata  a  rcilili»h 

sandstone,  subordinate  to  winch  are  bands  of  incoherent  shale;  in  North 

they  arc  very  seldom  so  calcareous  a*  to  be   burnt  for  lime,  bin    In 

South  Down,   rooks  of  the   same  age  appear  Ui   lie   much    mora  calcareous. 

letiei  uflni  d  in  the  Valley  of  Rock*,  and  tbe  Valtsy  "f  tbe  l.vu. 

'■;•-■-  is  now  here  \1-1M1    in  this  line  of  fMtlon 

S.  A  series  of  rocks,  characterised  by  great  m»«**snf  hard  thi<-k-hedded 
red  sand-tone  and  red  flagstone,  subordinate  to  which  are,  band*  of  rod  piu  pfcr, 
and  rariegatorl  shale*;  the  rod  colour  occasionally  disappears,  and  the  forma- 
tion put*  on  the  ordinary  appearance  of  u  ooum  nlieaoua  graywoeke,  subor- 
dinate to  which  are  some  bun<l-  ol  llalt  .  but  too  imperfect  to  be  used  lor 
[Tjla  system  contain*  very  lino  organic  remains;  it  i*  several 
ii   ti.i  I  :i  ox  the  whole  c..ast  from  the  west  end  of 

■lley  of  Rocks  to  Combmartin,  being  thrown  back  by  a  dip  into  the  cliff* 
between  Porlock  bav  and  Linton;  it  re-appear*  En  North  Hill  and  the  (juan- 
toek  M 

3.  Tin-.;.:  of  Combmartin  and  Ilfrncotnbe;  of  very  great 
Iggr0ffat0tlio4.il---,  inorganic  remains  and  containing  in  u  part 
of  ill  rang*  si  least  nine  distinct  ribs  of  limestone,  burnt  for  use      Tlii»  I  nnc 

1  into  Somersetshire,  and  is  apparently  the  equivalent  of  tho 
limestone  an  the  flank  of  the  (Juanluck  Hills. 

4.  A  formation  of  lead-coloured  roofing-elate,  of  great  thickness,  and 
occupying  a  well-defined  xone  in  North  Devon,  its  upper  bed  alternating  with, 
mil  gradually  passing  into,  a  great  deposit  of  ,  i  •  and  purple,  or  red 
•kiidxtone.  ond  sienaceous   flagstone.     Tho»e  siliceous  mastic*  alternate  with 

rent  shite*,  and  are  in  some   places  surmounted  by  gnat  masses  of  red 

ii"  ii.  wl m  ■  more  solid  form,  generally  exhibit  a  cleavage 

to  the.  atratUeatloa. 

5.  The  Silurian  Sysi, ■m.  rotting  conformably  on  the  preceding,  of  great 
thickness,  on   the  western   coast  of  North  Devon,  occupying  a  xone  several 

■vide,  and  containing  many  subordinate  bed*  and  masses  of  Imu    I  <n<  . 
iiii.i'  towardi  I  i  pari  of  the  count)  it  gradually  thins  off,  but 

<rac.tero  are  well-preserved,  and  throughout  it  contains  an  incredible 
numbe  tic  organic  remains. 

6.  The  carbonaceous  system  of  Devonshire.  This  system  is  very  greatly 
expanded,  stretching  in  a  direction  east  and  west  across  the  county,  occupying 
tbo  whole  eoast  from  the  neighbourhood  of  Barnstaple  to  St.  Geunis,  in  Corn- 
frill,  ami  on    its   southern    boundary  ranging    so   elosu    to    Dartmoor,  that   it* 

lower  beds  have  been  tilted  up  and  mineralized  by  tbo  action  of  tbe  granite. 
formation  is  therefore  deposited  in  a  trough,  the  northern  border 

tf  which  rent*  partly  in  a  conformable  position  upon  the  Silurian  system,  and 
forth/  ujKin  older  rocks,   partly  of  the  division  No.  4.     Its  southern  border 
rests  on  the  slate-rock*  of  Cornwall  and  Launceston,  and  on  the  north  Baits 
of  Dartmoor.     Firun  ou«  tide  to  the  other  it  exhibits  an  exVto.oru.\viat^  BWKMr 
non  of  violent  contortions,  but  its  true  place  in  the  ascending  wctwv.  oAvdvX* 
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i  rail  deposit  is  generally 
,  slate,  with  impression*  <if 
li  in  an  earthv  and  crv»ul- 


fc 


of  no  doubt  whatever.     In  some  places  it  is  overluiil  b)  patches  of  green 
i)  one  part  of  the  count,  went  of  Bideford.  it  »  overlaid  by  the  eongl 
rat**  of  the  new  red  sandstone,  which  ore  seen  for  half  a  mile  resting  m 
fonnably  on  its  edge.     The  lowest   portion  of  this 
tin n -bedded.  sometimes  composed  of  sund.stonc  and 

(limit?.. — viiin  ti -  at  indurated  compact  slate,  both  in  an  earthy  and  crystal- 
line state.     These  bods  are  surmounted  b]  ihenatknu  of  shale  and  dnrk- 
iiiluur.'il  limestone  with  a  few  fossils;  subordinate  to  these  on  the  west  side,  - 
arc  many  thin  veins  and  Hakes  of  culm  and  anthracite. 

On  the  eastern  side  of  the  county  the  coal  is  wanting,  and  Ihe  calc 
beds  are  much  more  expanded.    On  the  soutb  side  of  the  great  trough  the 
cali-uroous  band*  and  dark  shales  u;  liMtedj  bul  BOtrOakbani 

HI)  **  above  stated,  mineralized  by  th«  action  of  the  granite  Tin-  higher 
bed*  of  this  deposit  are  wol]  exhibited  mi  the  coast  west  of  Bideford.  »rd 
consist  of  innumerable  alternations  of  ferruginous  sandstone,  flagstone,  aid 
-bale,  containing,  in  several  places,  concretions  of  ironstone,  very  often 
exhibiting  iniprowion»  of  plants;  und  one  extended  tract  of  cou 
mining  at  least  three  beds  of  culm  or  stone-coal,  associated  with  shakes, 
contains  many  plant*  of  species  not  k  nown  in  the  true  coal-measures.  Though 
in  a  state  nf  greater  induration  than  the  ordinary  coal-mcoaures  of  England, 
ami  in  most  parts  almost  destitute  of  any  trace  of  coal,  yel  even  m  tbeat 
respects  it  differs  not    from    a    -real    unproductive   tract    Of   the  coalfield  of 

Pembrokeshire.  Therefore  from  the  ordor  of  super-position,  from  the  mineral 
structure,  from  the  absence  of  that  slaty  cleat  age  which  characterize*  IIm 
older  rocks,  on  which  the  deposit  rests,  and  from  the  specific  character  of  lis 
organic  remains,  tbey  classed  it  with  the  carboniferutu  series. 

Of  all  the  communications  made  to  the  Association  at  this  Meeting, 
those  which  produced  the  greatest  interest,  und  which  are,  probably, 
among  the  most  important,  were  the  two  following. 

The  first  was  from  Mr.  Fox,  a  gentleman  long  known  in  connexion 
with  Science,  and  largely  connected,  we  believe,  with  the  Mining  districts 
of  Cornwall. 

Mr.  Fox  mentioned  the  fact,  long  known  to  miners,  of  metalliferous 
veins  intersecting  different  rocks  containing  ore  in  some  of  these  rocks,  and 
being  nearly  barren  or  entirely  so  in  others.  This  circumstance 
the  idea  of  some  definite  cause  j  and  bis  experiments  on  the  electrical  magi 
netie  condition  of  metalliferous  veins,  and  also  on  the  electric  condrtioi 
various  ores  to  each  other,  seem  to  have  supplied  an  answer,  inasmuch  a*  it 
was  thus  proved  that  electro-magnetism  WO  in  a  state  of  great  activity  under 
the  |  arth'i  surface,  and  that  it  was  independent  of  mere  local  action  between 
die  phta  of  copper  and  the  ore  with  which  they  were  In  contact,  by  the  occa- 
sional substitution  of  plates  of  zinc,  for  those  of  copper,  producing  no  change  in 
the  direction  of  the  voltaic  currents.  He  also  referred  to  other  experin 
m  which  two  different  varieties  of  copper  ore.  with  water  taken  from  the  seme 
mini  .  M  I !■■■  only  sXOitiBg  fluid,  produced  considerable  voltaic  action.  The 
various  kinds  of  saline  matter  which  he  had  detected  111  water  taken  from 
different  mines,  and  also  taken  from  parts  of  the  same  mine,  seemed  tu  in.-h- 
calo  another  probable  source  of  electricity;  for  can  it  noiv  be  doubted,  that 

-  impregnated  with  or  holding  in  their  minute  fferent  kinds  of 

mineral  waters,  must  be  in  different  electrical  conditions  or  relations  |.j  each 
other?     A  general  conclusion  is,  that  in  these  fissures  metalliferous  <lr 
will  be  determined  according  to  their  relative  electrical  conditions:  and  that 
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direction  of  those  deposits  mutt  have  been  influenced  by  (lie  direction  of 

the  magnetic  meridian.     Thus  we  And  the  metallic  deposits  in  rant  porta  of 

tk*  world  having  a    general  tendency   to  the  K.  and  VI.  or  N.  E.  and  S.  W. 

Mr.  Fox  added  that  it  n>  a  cunou*  fart,  that  on  submitting  the  muriate 

hi   to  voltaic  action,  to  the  negative  pole  of  the  battery,  and 

Iter  to  the  positive,  •  portion  of  the  tin  waa  determined  like  the  copper, 

former  in  a  metallic  stale,  and  the  latter  in  that  of  an   oxide,  showing  a 

kablc  analogy  to  the  relative  position  of  tin  and  copper  ore  with  respect 

each  other,  as  they  are  found  in  the  mineral  Vwini 

The   second  was  from  a  gentleman  of  ancient  family  and  inde- 
pendent fortune  in  the  county  of  Somerset,  who,  although  unconnected 
with  any  public  sod  author  of  no  published  work,  or 

•Ten  printed  paper,  and  unknown  in  what  is  called  the  scientific  world, 
has  yet  foi  mi  been  the  cultivator  of  experimental  science,  % 

.ii    uaiduity  of  which  few  instances  can  he  found,  perhaps,  in  the  list  of 
profes  Joaopbere,  and  with   that  unobtrusive  liberality,  which  is 

pledge  of  the  sincerity  of  scientific  ardour  and  the  genuine  love 
of  knowledge.  Mr.  Cbom  has  an  electric  apparatus,  which  is,  we  ore 
informed,  one  of  the  most  splendid  ever  constructed;  and  after  having 
for  many  years  particularly  devoted  himself  to  this  important  branch  of 
experimental  knowledge,  his  labours  have  at  length  been  crowned  with 
nrportant  discovery  which  is  detailed  below. 

Mr.  CROSS   Itatod  that  he  came  to   Bristol  to  be  a   li«tcner  only,  and 
with  no  idea  he  should  be  called  upon  to  address  a   Section.       He  was  no 
geologist,  and  but  a  little  of  a  mineralogist ;  he  had,  however,  devoted  much 
electrlotty,  and  he  had  latterly  been  occupied  in  improvements 
power,  by  which  he  had  succeeded  m  keeping  it  In  t nil  lorvofbr 
twelve  months  by  water  alono,  rejecting  acids  entirely.     Mr.  C  then  proceeded 
■    -  ate  tl.ii  lie  had  obtained  water  from  n  rlnoly-crystnllixcd  cave  at  Holwny, 
and,  by  the  action  of  the  voltaic  battery,  bad  succeeded  in  producing  from, that 
water,   in   the   course  of  ten  days,  numerous  rhomboidal  crystals,  resembling 
of  the  cave;  in  order  to  ascertain  If  light  bad  aaj  influence  in  the  pro- 
-  ■•,  lie  triad  it  again  In  a  dark  cellar,  and  produced  similar  crystals  in  six 
4»y*.  with  one-fourth  of  the  voltaic  power.     He  had  repeated  the  experiments 
'.red  times,  and  always  with  the  same  results".     He  was  fully  eonvincod 
tin.!,  it  was  possible  to  make  even  diamonds,  and  that  at  no  distant   period 
every  kind  of  mineral  would  sd  by  the  ingeniut)  of  Ban.     By  ■  varia- 

if  his  experiments  he  had  obtained  gray  and  blue  carbonate  of  copper, 
rhosphate  of  sodii.  and  twenty  or  thirty  other  specimens.  If  any  members  of 
the  Association  would  favour  him  with  a  visit  at  his  house,  they  would  be 
received  with  hospitality,  though  in  a  wild  and  savage  region  on  thcQuantock 
hills,  and  be  should  be  proud  to  repent  Ins  experiments  in  their  pre.-.einv. 
at  down  amidst  long-continued  cheering. 

Professor  Sedgwick  said  ho  had  discovered  in  Mr.  Cross  a  friend  who 
ago  kindly  conducted  him  over  the  Quantock  hills  on   the.  way  to 
Taunton.     The  of  that  gentleman  was  not,  as  he  had  described  It, 

ia  a  wild  and  savage  region,  but  seated  amidsl  the  sublime  and  beautiful  in 
nature.  Al  Chat  tine  he  was  engaged  in  carrying  on  tho  most  gigantic  ex- 
periments, attaching  voltaic  lines  to  the  trees  of  the  forest,  and  conducting 
through  them  streams  of  ln;ii  i:.  :e  a*  tin   must  of  u  ?4  gun-slop,  mid 

even  turning  them  through  In-  honsewith  the  dexterity  of  an aV>\«  doaxufani. 
gratuhte  the  section  on  what  they  ViaA  taato.  ■avA,«\\i- 
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Darned  lliai  mornine/.  The  operation*  of  electrical  phenomena,  instance*  of 
winch  had  been  detailed  to  them,  proved  that  the  whole  world,  even  dsrkiKta 
itself.  I  i-   -nepod  in  everlasting   I  liorn  of  heaven.     H 

Mr.  Cross  may  have  liitli.-rl..  ■■unn-uli-il  himself,  from  this  timo  forth  h\ 
..I, mil  before  the  world  ux  public  property. 

Professor  Phillips  said,  the  wonderful  discoveries  of  M r.  Crote  end  Mr. 
Fox  would  open   u   Held  of  ncicnee   in   which  ages   minlit    !  ycd   in 

exploring  and  Imitating  the  phenomena  of  nature. 

A  variety  of  interesting  communications  were  made  to  the  Associa- 
tion by  Dr.  Ijarduer,  on  the  subject  of  Steam  Communication  with  America 
ni.l  with  India — both  subjects,  tit  the  present  moment,  of  great  puMic 
interest,  ami  the  former  especially,  at  Bristol,  where  a  company  liti-- 
formed  for  the  express  purpose  of  navigating  steam  vessels  directly,  Ktti 
by  n  single  voyage,  between  thai  port  and  New  York;  and  who  are  at 
present  building  a  vessel  of  1200  tons  for  that  purpose.  This  subject  lie 
introduced  in  the  Section  of  Mechanics,  in  a  speech  of  which  the  foil, 
correct  report  is  given  in  the  Timet ; — 

The  very  circumstance  of  the  present  and  pressing  interest  which  win  fell 
u|m  in  this  subject  of  steam  communication  to  distant  ports  of  the  world — lh» 
tact  that  already  considerable  investment  of  capital  had  been  made  its  met 
speculations — these  were  oiroumstanoes  which  would  somewhat  oinbnrrasi 
them  in  arriving  at  a  safe  and  certain  conclusion,  because  it  would  be  obvious 
tbal  they  would,  more  or  less,  engender  in  the  minds  of  a  considerable  p 
prejudices  which  would  be  liable  to  bias  their  judgment,  unless  they  used  a 
good  deal  of  self-control,  and  brought  with  it  the  exercise  of  their  own  judg- 
ment. He  would,  therefore,  beg  of  every  one,  and  more  especially  of 
who  had  a  direct  interest  in  the  inquiry,  to  dismiss  from  their  minds  all  pre- 
viuiHly-forined  judgments  about  it,  and  mure  especially  upon  ibis  question  to 
bo  guarded  against  the  conclusion  of  mere  theory;  for  if  there  was  one  poinl 
in  practice,  of  a  commercial  nature,  which  more  than  another  required  lo  be 
founded  on  experience,  it  was  this  one.  of  extending  steam  navigation  10  '•">■ 
a^es  of  extraordinary  length. 

Dr.  Lardner  said  he  was  aware  that  since  the  question  had  ai 
city,  it  hod  been  stilted  Hint  Ins  own  opinion  v.  ■_    to  it;  that   impres- 

sion was  totally  wrong :  but  he  did  feci,  that  as  steps  had  been  taken  to  try 
this  experiment,  great  caution  should  be  used  in  the  adoption  of  the  meant  of 
rarryniK  it  into  effect.  Almost  all  depended  on  a  first  attempt,  for  a  failure 
would  much  retard  the  ultimate  consummation  of  their  wishes.  He  believed 
those  in  the  section  who  knew  him  would  readily  acquit  him  of  being  forward 
to  question  the  power  of  steam.  He  tondered  the  most  unqualified  allegiance 
to  the  sovereignty  of  steam,  but  he  tendered  the  allegiance  of  a  fro 
thinking  subject  to  a  constitutional  monarch.  He  did  not  bow  befol 
power  of  steam  as  an  abject  slave,  and  if  he  found  a  failure  in  the  administra- 
tion of  that  power,  he  attributed  it  entirely  to  the  ministers.  It  was  necessary 
they  should  devise  some  means  of  determining  the  locomotive  duty  of  cobU. 
It  was  a  question  to  which  he  had  devoted  a  good  deal  of  time,  and  the  only 
method  he  had  been  able  to  devise  had  been  to  determine  the  consumption  uf 
fuel  per  hour.  He  had  made  extensive  observations,  and  he  considered  you 
must  place  IS  lb.  of  coal  per  hour  for  every  horse.  Mr.  Watt  some  time  since 
established  a  series  of  experiments  with  the  view  of  determining  the  relative 
consumption  of  fuel,  and  the  result  was  l\u» — V\\a\.  faa  cotk»iva^\ww\  of  fuel 
under  the  marine- boilers  was  one-third  less  t\vw  uvuVcx  \\\«  WA-W«**- 
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A  committee  of  tho  House  of  Common*,  some  time  since,  had  to  deter- 
ntnc  tlH!  expediency  of  opening  ft  long  Htcnm-comrauniestion  with  India, 
ud  much  evidence  tu  given.  In  on*  cone,  the opinion  was  h  lb. ;  in  another, 
lib-:  and  another,  II  lb,  Thny  would  lake  nine  month*.  And  then  came 
the  question  of  speed.  They  were  all  well  aware  that  there  hid  been  I  r 
mne  years  in  operation  a  line  of  meatnen  by  Falmouth  and  Corfu ;  they 

>  '1  at  Gihraltnr.    On  an  average  of  fifty-one  voyages,  the  rate  nt  »  b 
they  made  their  trips  won  noted,  and  tho  mult  was  M  Hid  a  quarter 

mr.  They  bod,  therefore,  tho  conclusion,  that  the  locomotive  dun  of 
tOt.  of  coals  was  seven  miles  and  a  quarter  of  distance.  If,  therefore.  'Jib. 
gave  seven  miles  ami  a  quarter  in  distance,  one  ton  would  give  l.'.i 
for  every  horse  power.  Then  they  must  look  for  average  weather;  the  build 
of  the  vessel  was  such  that  they  had  not  space  to  try  more  than  1}  Ion  of 
coals  for  every  home  power.  Almost  all  the  veseels  with  which  the  ex- 
periment* bad  been  made  hnd  the  patent  paddle-wheels,  and  they  had  been 
worked  with  the 

The  next  question  was,  what  modification  the  vessel  must  undergo  when 

•d  to  steam-communication  with  tin?  United  Slates.    In  the  Atlantic 

there  wore  westerly  wind-  which  prevailed  :ilmo-!  •■"iiinmally . nod  were  ex- 

and  attended  with  a  great  swell  of  tho  sea :  but  it  was  an 

i)  phenomenon  which  was  very  well  understood.    The  outward 

voyage  of  the  great  packet-diips  wa«  generally  estimated  at  forty  days,  the 

■i;  at.  twenty  days,  so  that  the  entire  voyage  occupied  li 
days.  If,  then,  the)  assumed  thai  the  average  of  outward  and  homeward 
voyage  to  the  United  State-.  Corresponded  with  the  average  weather  between 
Falmouth  and  Corfu,  then  the)  would  arrive  at  IhN  conclusion. — that  the 
outward  voyago  was  worse  than  the  average  in  the  proportion  of  four  to  three. 
If  the  locomotive  dm,  of  e  tail  provided  for  the  voyage  between  Falmouth 
and  Corfu  was  rum  mites  for  a  ton  per  horsepower,  the)  mu»t  deduci  1'iom 
that  thirty-throe  p.r  ■•inr. :  in  order  to  get  wh.it  the  dntv  Would  boon  the 
outward  voyage  to  New  York,  you  must  take  u  third  lr  .in  imiu.  and  you 
00  milei  Bj  the  direct  tine  (rem  Bristol  to  New  York,  iho 
distance  was  3500  miles;  if  you  allowed  one  ton  of  coals  for  every  i:inn  miloi 
pn  horse  power,  the  reSK]  WOUld  require  to  curry  two  tons  and  one-third  lor 
every  bone  power  in  her  engine  :  therefore  this  vessel  must  carry  nearly  three 
limes  the  whole  complement  the  Admiralty  steamers  could  carry.  Let  them 
take  a  vessel  of  1600  tons,  provided  with  400  bone  power  engine* ;  they  must 
lake  two  and  a  third  tone  for  ouch  horse  power,  the  vessel  must  have  1348 
Ions  of  coal,  and  to  that  add  -too  tons,  and  the  vessel  must  curry  a  burden 
«f  174tt  tons.  He  thought  it  would  he  u  waste  of  time,  to  say  much  more  to 
ee  them  of  the  inexpediency  of  attempting  a  direct  voyage  to  New 
York,  for  in  this  ease  20S0  miles  was  the  largest  run  u  steamer  could  en- 
(oanter ;  at  the  end  of  that  distance  she  would  require  a  relay  of  coale. 

The  question  then  became  a  geographical  one,  as  to  the  best  mode  of 
accomplishing  this.  There  were  two  ways  which  might  be  proposed;  one  to 
make  the  Azores  an  intermediate  station,  and  to  proceed  from  thence  to 
New  York;  the  other  would  he  to  proceed  to  some  point  in  Newfoundland. 

Mike  that  an  intermediate  station.  The  distance  from  Bristol  to  the 
Azores  was  1300  miles,  mid  from  the  Azores  to  New  York  '2-I00  miles,  being 
twenty  per  eeilt  more  than  the  steam-limit  he  had  mentioned.     There  was  a 

Balled  Sydney,  in  Cape  Breton,  where  there  were  coal-mine*  worked  to 
a  profit  by  Messrs.  Rundell  and  Bridge,  but  then  that  was  MOW  wiYtosvWWi 
Haul  departure  from  some  place  upon  the  western  coasv  cAYvc- 
.  ,1  the  vessel  with  coals,  the  distance  to  S^tow  vswaW 
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bo  only  1900  mile.*.     The  railroad  night   bo   established  in  Ireland, 

which  would  bo  a  benefit  in  more  way<  tli;in  ut     London  and  all  the  wulb- 
ern  section  of  the  country  would  pour  in  their  produce  mid  | 
railway  to  Bristol.    Dr.  Lnrdner  concluded,  by  counselling  tbot*  whs 
posed  10  invest  capital  in  tin-  most  interesting  enterprise,  to  keep  i< 
ccrl:un   p.uiits  to  which  ho  would  direct  their  attention.      1st.  He  would 
vine  that  the  measured  tonnage  should  correspond  with  the  tonnage  by  > 
placement.     '1<1.  To  go  to  an   increased  expense  in  using  the  beat  coil*. 
He  VOoM    earnestly   impress    upon    thoin    the   cxpedicucy  of  adopting 
puddle-wheels    shown  in    the   nation   \esterday.     ■Jlh.   He  advUed  the 
portion  of  one  to  four  on  the  proper  tonnage.    5th.  He  would  ini|u.. •- 
then  tin  ex|wdioncy  of  giving  mure  attention  in  the  selection  of  engiruwn 
and  stokers;  it  was  o  matter  of  tho  last  importance,  and  a  saving  of  thirty  la 
forty  per  cent.     With  respect   to  the  boilers,  he  would   recommend  copper 
ones,  and,  he  advised  that  the  coal-boxes  should  bo  tanked. 

A  second  communication  of  great  interest  as  it  regards  this  subjed 
wis  made  by  Dr  Lardncr,  to  the  Section  of  Statistic*,  from  tf\ 
appeared,  that  the  intercommunication  between  places  which  have  op  to 
this  time  been  connected  by  railroads,  has,  in  every  case  which  bu 
investigated,  been  increased  in  die  proportion  of  four  to  one.  Three  caw*, 
in  which  the  data  have  been  supplied,  gave  all  of  them  this  result.  De- 
fore  the  completion  of  the  railroad,  twenty-six  coaches  plied  hctwern 
Manchester  and  Liverpool,  and  carried,  on  an  average,  400  passengers 
daily ;  the  railway  has  been  in  operation  since  1628,  and  the  avenge 
number  of  passengers  carried  every  day  by  it,  has  been  more  than  1  iitW 
A  second  case  was  that  of  the  railroad  between  Newcastle  and  II'  xham. 
I •<  lure  its  completion,  the  returns  gave  a  communication  of  1700  persons 
passing  between  these  l>y  coaches  ;  the  first  ton  months  of  the  railroad 
gnve  70CO,  being  as  before,  in  the  ratio  of  four  to  one.  The  third  caK 
is  that  of  the  railroad  from  Dublin  to  Kingstown,  which  carries  now  on 
average  of  3200  persons  daily;  whereas,  before  its  establishment,  then.' 
were  carried  between  the  two  places  an  average  of  only  800  person*  daOy 

In  the  Medical  Section,  an  interesting  paper  was  read  by  Dr. 
Prichord,  on  Diseases  of  the  Brain,  detailing  his  new  method  of  treating 
such  disorders. 

I  am  not  disposed,  said  ho,  to  believe  that  any  material  improvem 
bo  made  in  the  ordinary  rules  for  the  use  of  evacuants  or  measures  of 
Hon,  but  I  have  no  doubt  that  an  important  advantage  may  be  goii 
directing,  in  a  particular  manner,  the  mode  of  counter-irritMi  m.  and 
chiefly  with  the  view  of  recommending  this  attempt  that.  I  have  premised  the 
foregoing  remarks.    Long  experience  has  convinced  mo  that  tho  most  effica- 
cious way  of  applying  counter-irritation  in  diseases  of  the  brain,   1 
not  often  practised  in  other  places,  which  has  been  for  many  years  in  alinoit 
constant  use  at  the  Bristol  Infirmary.     An  objection  would  probably  arise  in 
the  minds  of  those  who  have  not  witnessed  the  application  of  this  reoK 
account  of  its  apparent  severity.     I  hope  to  convince  the  medical  section,  and, 
through  this  opportunity,  to  make  more  general  than  would  othern 
the  persuasion  that  the  method  of  treatment,  to  which  I  refer  ia  by  no  mcoiu 
so  painful  or  severe  a  remedy  ah  it  might  be  supposed  to  be,  and  thai  it  greatly 
exceeds  in  efflc:icy  all  other  means  \\\  wYncU  ;iVvj»u'uiw<-  have  attcrrr,' 
relieve  diseases  of  the  braiu  on  a  simiuu  prii\e\rAv-    f  V\w  -,i.v\>\\c4V>u\.\\  v*&tc 
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produced  either  by  means  of  a  soft  caustic,  or,  «lut  »  much 
,  by  u  Tun  incision   U  moat  frequently  road* 

dim-  ■  <A|ritul  suture,  from  tb*  summit  of  tho  forehead  to  the 

The  scalp  u  divided  down  to  the  pericranium.     The  incision,  wfaon 

method  is  used,  ar  the  aperture  left  by  the  slouch,  when  caustic  ia  «a- 

,epl  open  i  •oni*  instances, three 

of  pea*.     The  diw:hiin»  tbu*  Occasioned  it  considerable,  and  it  obviously 

•  from  vessels  which  communicate  very  freely  with  the  vmwU  of 

encephalon.     It  would  appear,  A  priori,  very  probable  that  an  issue  in  this 

liar  region,  just  over  the  sagittal  suture,  would  ha\e  a  greater  effect  on 

■  brain,  than  in   any  other  situation,  and  the  remit  of  very 

trials  baa  abundantly  established  the  fart.     I  can  venture  to  assert. 

in  ail  those  cases  of  a  cerebral  disease  in  which  counter-irritation  ia  at  all 

Me  remedy,  an  *ssue  d  now  described  it,  next  to  bleeding, 

far  the  mo-  t  of  all  tho  mean*  which  have  yet  been,  or  are 

bo  discovered.     The  k.  eblftl  dilMM  in  which  countcr-irrita- 

ial,  include,  according  to  my  experience,  all  those  complaints  which  are 
ited  by  usual  stupor  or  diminish  I  xcludiugall  affections 

by  over-excitement,  such  as  maniacal  and  hysterical  disease*.     In 
latter,  I  believe  such  measures  to  be,  for  the  most  ]  ••«•. 

A  ease  be*  Intel;  occurred  In  my  pnctlMti  ti-.e  Bristol  btflnoary,  which 
igry  exemplifies  tho  efficacy  of  the  treatment  which  I  have  recommended, 
which  I  hnvn  fortimntirly  nn  opportunity  of  bringing  before  Hat  Medical 
ion  in  the  most  convincing  way.  A  youth,  aged  nbout  eighteen,  came  into 
Infirmary,  labouring  under  complete  amaurosis,  which  had  been  coming 
on  gradually  for  a  week  or  ten  days  before  his  admission.  At  that  time  i! 
became  so  complete  that  vision  was  entirety  lost,  and  the  pupils  were  totally 
insensible  to  light,  even  when  the  rays  of  the  sun  were  suffered  to  fall  imme- 
diately into  tin-  npen  eyes,  At  first  he  was  freely  and  repeatedly  bled  from 
tho  arm  and  temporal  artery,  had  lccclnn  applied  to  the  scalp,  blisters  to  the 
tape  of  the  neck,  and  took  calomel  so  ns  to  render  hu  gums  *are.  Finding 
that  no  effect  whatever  was  produced  by  tbsM  measures,  I  gave  up  the  c\- 
ptttBti  :  I  had  at  first   entertained  of  his  recover: 0g  light,  but  was 

resolved  to  give  the  remedies  a  complete  trial.  I  ordered  him  to  be  bled  erf 
oWtosflMm.-  this  took  place  alter  a  small  quantity  of  blood  had  AWed  from  his 
arm  while  he  was  in  an  erect  posture.  After  a  fow  days  he  w»«  S)  01  perfectly 
dark;  an  incision  was  now  roado  over  the  sagittal  suture,  from  the  forehead 
to  the  occiput  :  it  wu  filled  with  pons;  in  three  or  four  days,  pn-ciscly  nt  the 
time  when  suppuration  began  to  take  plnce,  the  patient  declared  that  he  per- 
ceived light,  but  was  scarcely  believed,  since  the  pupils  were  still  widely  dila- 
ted, arid  quite  insensible  to  a  strong  light.  In  the  course  of  a  few  days  it  was 
i  vident  that  he  saw :  lie  could  tell  when  two  or  three  fingers  were  held  up 
For  some  weeks  the  iris  was  still  quite  inirrilable.  though  vision  had  become 
in  a  great  degree  restored.  The  subsequent  treatment  of  the  case  oODSHtod 
ional  toothings,  purging,  and  low  diet,  When  the  issue  healed, 
which  was  not  till  it  had  been  kept  opsn  for  some  months,  a  scton  in  the 
neck  was  substituted  :  under  this  treatment  tho  case  has  terminated  in  a  com- 
plete recovery  of  the  blessing  of  sight. 

Tlic  following  wore  among  the  subjects  discussed  in  the  Section  I) 
Zoology  and  liotanj: — 
l)r.  RrcRABDiON  rend  the  introductory  portion  of  his  report  on  Nortli 
American  Zoology,  comprising  remarks  on  the  physical   geography  and  cli- 
of  the  country.     He  noticed  three  distinct  mountain-chains,  the  prin- 
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cipa)  one  extending  under  the  name  1.1  tiie  i 

rated  pi  "h-  .!    M,-\ic  .  in  tie  »ca.  rising  within  limits  of 

«now  and  affording  on  it>  ile.  li\  ir.es   inclined  zones  of  equal    temp 
running  nearly  north   ntid  south.     Ho  next  mentioned  III*)  campers  i 
range  nf  fhn  AWaflfianaai  running   noai   llu 

brukiMi  tnuritimi!  Alps  of  California  and  New  Caledonia,  from  which 
lofty  pMkfuiM      II  m    remarked    that  in  these  maritime  Alp»  ale 
throo  range*,  recent  or  active  volcanoes:  axiet,  winch  it  vu  cugp. 
be  (UN  of  the  causes  of  the  higher   temperature    of  tint    coast.     The  | 
valley  lying  eastward  of  the  Rocky  Mountains,  and  extending   from 
of  Mexico  to  the  Antic  lea,  and  watered  by  the  M  Missouri.  I 

katchiwan,  ami  Mackenzie,  *U  also  noticed  M  exerting  a  manifest  inl 
on  (li  ns  of  herbivorous  quadrupeds,  some  I  »nd 

dromons  fluli.    In  the  remark-  on  climate,  the  various  way*  in  which  the  < 
figuration  >>!  tlw  land  say  contribute  to  influence  the  temperature  of  tht 
■  -  j  1 1  n  ■  i- •  ■ .  were  glanced  at. 

A  priprr  by  Dr.  John   Hancock,  containing  remarks  on  the 
li-li,  Bira  Cow,  ( Miiuatu.t Jhiv'uilis.) 

The  animal  ma  onlj  now  found  in  the  lakes  far  away  from  theEarop 
settlement*,    ainl    ill.-    11:1111c    ehotoa    for    it  waa  very  inappropriate, 
authors  assorted  thai  tba  an.1n.1i  frequently  «.:-hcl  -ooolba.,  ami  n 
tweiit)  eiglll   lent   in  length,  but   he  ( Dr.  Hancock)  having  seen 
examined  them,  though)  they  vet)  seldom  exoeeded  00011m  u- weight,  i 
1.  feet  in  length.    The  Sean  of  the  animal  ^  verj  good,  very  nrn 
veal,  very  on  t tun.  and  the  soupmndo  from  it  was  delicious,  *nd  eq« 

(0   turtle,   Ihuilgli   ln.t   mi  gelatinous :    the   Ileal)   would   also  keep  <■ 
without  salt  tor  man)   months.    Tim  boons  wore  highly  esteemod  bj 
natives,  ami  whan  taken  In  a  powdei  wore  very  beneficial  in  comphui 
kidneys.     It  was  also  believed  to  bellow  like  a  bull,  and  to  fight  di 
.in  tame  oeoaaiona.    It  moved  through  the  water  with  great  rapidity, 
however,  bj  moving  the  tail  laterally,  as  other  fish,  but  horizon  tally,  op  on 

down.      It  had  been  asserted  that  this  animal  could  not  lm>  mi  shore,  but  I 

he  doubted,  as  it  was  unable  to  breathe  like  a  fish,  the  respirativo  orga 
being  nearly  the  same  as  those  of  terrestrial  animals,  and  it  was,  thereto] 
obliged  tn  come  to  the  surface  to  respire,  and  always  slept  with 
water,  under  some  ihielding  bank.     Indeed,  nature  seemed  to  have  pla 
111  an  clement  which  it  was  not  fitted  to:  it  was  unable  both  to  breathe  I 
procure  food  under  water,  ami  it  was  thought  that  bad  it  legs  to  Walk  on  all 
it  would  abide   there.     It  was  also  suggested,  that    it  would   bi    desirable  I 
find  pasturage  lor  these  animals  connected  with  -mall  pools  of  water,  and  ' 
droves  of  the  sea  COW  might  be  round;  and  a  caso  was  instanced  of  a  ace 
being  Kepi  in  n  small   lake  in  one  of  the  West    Indian  Islands  for 
winch  became  so  tunic  as   to  he   pleased  with  the  human  voice,  to   come 
called!  and  to  swim  across  the  lake  with  children  on  its  back,  without  plun 
beneath  the  surface  of  the  water.     The  upper  port,  of  the  body  appi 
to  the  human  form,  anil  the  posterior  to  the  fish,  and  when  it  rose  out  tA 

1   to  gather  feed  from  the  banks,  it  had   much  the  :  |  of  who!  is 

culled  the  mermaid,  and  from  it,  probably,  the  fables  of  mermaids  and  the 
inimis  originated;  particularly  as  the  Indiana  usually  had  painted  on  the 
Iti  ins  of  their  canoes  a  ligure  similar  to  that  which  the  cow  fish  presented 
wlien  in  the  position  described,  which  they  styled  "  tlm  man  nf  the  waters." 

Professor  Roylb  stated  that  in  visiting  the  manufactory  of  the  1 
web  from  Caoutchouc,  or  India-rubber,  which  is.  no*  applied  to  a  variel 
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npoaua,  he  «  ■•  was  a  difficulty  in  obtaining  from  South  Amo- 

•r  Caoutchouc  or  India-rubber   l-i    the   |  m  ., .  ,  .    .,i 

-.nurture,  and  was  therein-  led  to  point  out  the  variety  of  plant*  and 

'iincea  might  hi  obtained.  A  omuaw 
t-ton  was  first  read  from  Mr.  Sevier,  lha  sculptor,  wh»  bai  made  the  principal 
in  tin'  properties  of  I  ic  and  the  commerce  of  Caoutchouc, 

y  which  it  oppcarol  removal  of  the  duly,  the  importati 

il  had  increased  from  10  to  SOU  ton-4  annually,  and  is  toon  l  If  ••< 

U  articles  of  dress,  and  UgatOZI 
kind,  a*  veil  a*  fur  elastic  ropci  for  the  breaching  of  guns,  and  1 
lerjr. 
The  earliest  accounts,  l>)  C  tablet,  ind  I'riestlcy.were  alluded 

o,  and  tin   Boa  h  A rice  i  In  HK,ra  tti> 

the  tiBiuo  Siyh  ag&UmcA  lima 

.while other  plan:-     ii  Id  II  in   Mada-jaacar,  Mauritius,  Sil 

The  natural  bmil  •  which  all  |1nm  fioldiBK 

belong,   were    staled    to  be    Cichnrana,    Lv6rii\xw,   Ap*gnen. 

A»dcpiadea,E*ipkorbiaeta,s.ru\  Urticca,umoa\i  which  arc  Inelttdi  ■•/*■«. 

til  of  which  baro  milky  jn  in  in  considerable  quantitiai  In  |ro 

ntriets;  dun aid  be  but  little  doubt  that  many  oih<  •   pi 

might  In-  found  to  contain  this  useful  substance  as  well  aathuscwli 
•Ire  .■■  »a 

Besides  these  general  result*,  it  wu  observed,  that  mm  plalto  a) 

i   flbre,  which  liiii  I  ill,  in 
ope-mahtng,  and  thai  II  «j»  singular,  thai  In  tl"'  attei 
[hi  mul  i 
the  plants  which  they  prefer,  at  \i  to  the  nulbi  n  |  leaf, should  belon 

hlclt  yield  caoutchouc —  is  the  lettuce-leaf,  of  'lie  family  "i    l<  bun  a,  In 

Haglai  if  Flcui  m  he  Arrtnearpca,  and  the  Caitor-OU 

nhorbiaeea.  In  Indie     Considering  thai  tl  i  were  not 

likely:  lentel  Ifai  author  was  led  to  infer  thntsomcthi  mir 

timi  most  in;  contained  in  theju I  the  mulberry,  aipeciallj  o  l«-- 

Vmged  to  tho  family*  of  Aretocarpta,  and  having  roqueated  Mr.  Savin  to 

tperiment,  the-  author  was  informed  thai  he  wai  perfeetl)  correal  in  bis 

i-;  tlie  mulhorrj  juice  aUo  contained  eaoutchoui    »h<  nee  it  was  in 

thai  the  silk-worm   require*  some  purtiuu  of  llui   Icnnrioui  lubataflOt 

i I  t-i  enable  it  to  spin  its  »ilk.  and  the  fact  was  mi iinii-aied  .i-  pro 

•My  o  radical  value,  as  well  as  of  scientific  interest. 

Mr.  Hh|m    Hiil»i>i|iii>inl\  remarked,  that   the  dimdi-linii,  which    hail   In-i-n 
(•niounly  notiiril  m_'  rauiiti-liuiie,  was  one  of  those  employed  oa  I 

■lUtuutr:  fur  feeding  thi  lilk-worm — a  striking  instance  of  the  utilitj 
•f  different  pursnits  mooting  and  discussing  subjects  of  this  nature  altogether, 

To  tin-   Section   V  of  Statistics,   a  TOtjr  interesting   eomiiiuni<',iti,.n 
i'V  Baron  Dupin,   on   the   Influence  of  the  l'rices  nf  Corn  on 
ition.     The  baron  prefaced  his  observations  by  slating,  that  it  was 
formerly  held  to  be  indisputable  that  times  of  great  plenty  mm  fnvour- 
and,  "ii  the  contrary,  that  times  of  great  scarcity  were  adverse  to 
lie  li.i, I  prepared  returns  in  France,  from  the 86 departments — 
he  returns  were  officially  and  accurately  taken— .md  .d-n 
return  itisntt,  burials,  and   marriages,  ami    he    found    that,  in   the 

ting  r,':,    eholen,  there  were  morn  mnxne-g-ea.  anA  \>\t\\w,, 
eriod  when  corn  was  at  a  •nvd.-.u-.n  ync.e. 
N  V\ 
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I imi  i  to  questions   put   to  hrm  bj    diii.-n  nl   m 

s<i  i i..n.  the  Baron  stated  Hi.it, — 

TUi  difference  In  France  between  the  lowest  prloe  and  lb  prici 

ma  11-  thli : v  -i ■  ■  ■  1 1  to  forty,  urn]  though  thai  <  irialio de  bul  little  dhfereoos 

lo  I tu   ■•on  inner,  ii  na-  m>i  ■  •"  in  llie  grower,  who  bad  i  I 

qauititii  -     in  Pnnce  the  land  mu  mow  divided  then  in  England! 

of  growers  being  no  Iom  than  Ave  million; .  tin-  ordinary  tenure  wm 
linir  ni'  tln»  produce,  the  lease*  being  on  three,  rix,  and  nine  Team;  and  h 
ii  followed  tliLit.  in  times  of  aearcity,  the  proprietor  b  dfd  the  'uflcr- 

ing,  as,  when  the  prieee  fell,  the  contract  stilt  continued.    He  did  not  a 
i"  eonti  ad  for  the  position,  that,  abstractedly,  a  season  of  plenty  was  inii 

point ,  but  the  results  h<  had  given  made  it  obvious  thai  low  pi 

were  not,  m  iliem-fUr-.,  ilie  cnic-titueniH  of  prosperity.    The  solution  i 
be  that,  a  Hidden  fall  in  prices,  though  r ■-•__•. . ■-. I . -.  I  ■.< 
nf  tin-  population,  might  entail  great  suffering  and  distress  on  those  enc 
in  igrlculttm  Mini  Unit,  would  aecounl  for  the  result    he  bad  given,    AnotliM 
r«i'i.  too,  mutt  be  kepi  in  view,  that  labour  tin  i  proportion  In  value 

in  the  price  of  commodities.    At  the  close  of  thi  discussion  the  thanki 

meeting  were    unniiituoush  voted    to    Boxon    Dupin    for   his    ii 

munlcation 

Colonel  Sykos  read  n  paper  entitled,  "On  the  utility  of  en  opi 
Committee*  of  Trade  ami  Agriculture,  in   the  commercial  and  menu 
luring  towns,  of  Qnai   Brit&in;  u  projected  by  thi    Right  Hon,  Hell 
Mackenzie,  nnd  Mr.  Forbes  Boyle  and  advocated  by  the  Right  Hon. 
Sir   klezsndez  Johnstone,  and  Sir  Charles  Forbes,  Bart,  for  im 
more  extensively  the  natural  and  artificial  products  of  India." 

The  object  of  do-  |im|i.i  wm-  in  incite  tin-  formation  of  committees  En  tbi 
Bienufteturing  and  coinniciiiMl  ti.win.nl  fitont  Hi itain,  eilhei  in  co-operating 
with  llie   Royal  Asiatic  Society,  or  independently,  for  the  following  I  I 
[ft.  To  aBeettain  what  urticle*,  the  produce  of  Indie,  now  Imported  into 
England,    are  of  inferior  quality  to  those  pioducod  in    other   00UI 
JnTOStigata  the    mrnim  Of  their    inferiority,  and    to  explain    mid    SU 

means  of  removing  them,  2nd.,  To  ascertain  vhal  articles,  now  in  demand 
in  England,  or  likely  to  be  ueed,  If  furnished,  but  not  yet  generally  (brnttnj 
part  of  our  commerce  with  India,  could  be  iimlitabl)  provided  in  that  cuuiilrv. 
or  their  place  advantageously  rapplied  bj  other  things  belonging  lo  it;  V> 

take  measures  for  making  known  in  India   tin  wants  of  England;   und  i« 

England,    tile  capabilities  of  India  :  and  lu  suggest  and  fai  iliinlc  suob  t 

uieiii-  as  I'lai  bo  necessary  to  determine  tbe  practicability  of  randsrini 

resource*   of  one    country   subservient   to  the  exigence*  of  the  Other.    Jrd., 
To  ascertain  what  useful  articles  are  produced  in  countries  posse*  ling  eli 
resembling  those  of  the  different  parts  of  India,  which  are  not  kn< 
country,  und.  vice  vend  to  consider   the  means  of  transplanting  the  pr 
lions  and  transferring  the  processes  of  one  oountrj  to  another!  and  to  i 
rage  and  facilitate  all  useful  interchanges  of  that  nature,     ah.,  Wil 
above  views,  and  for  the  sake  of  general  knowledj  o  and  improvenu 
consider  how  the  statistics  of  Indian  agriculture  and  arts,  including  climate, 
meteorology,    geology,    botany,    nnd     zoology,    may    be    most     coi 
nnd  ecnnoinii  ally  ascertained  and  recorded:   and  to  encourage  und  fu<  il 
all  iiiijiiihes  directed  to  these  objects.     Numerous  illustrations  of  tl 
wr/v  quoted,  jiarticnlarly  from  Mr.  Rujlc 

It  m  stnfcfi   that,  so  recently  a»  176*.,  am  \wictwwv  ^t-sa*3k  w 
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:  i>ix.l    with   eight  bag*   of  cotton,  which  vara  Mlftlli    BBdei 

irica  did  not  produce  oollon  :  and  bo*  her  produce  in  400  million*  of 

tfca  greater  p»rt  of  which  nod  by  Great  Britain:  ami 

it  >*;.  :.ict,  thet  the  native  country  of  the  tea-island  IU]h 

i  to  be  Persia.     The  Carolina  rice,  winch  Betlai  al  Sd  pet  lb.,  «lnl-i  Knst 

Indi .  i  at  -iiyt.  and  3d.,  origii  ited  in  ■  tingle  l^n  of  Bast  I 

given  by  Mr,  C.  Dabora,  of  the  India  House,  to  an  Anerieai  trader.    AH 

•  West  I  in  I  '<•  a  single  phm'  hou«*»  of 

Amsterdam.    It  was  stated  that.  In  1 792,  Mr.  Browni .  the  resident  at  (;< 

bazar,  told  the  Coum-.il  at  Calcutta,  that  If  be  ihoaJd  think  prop0  to  **nd  a 

few  ewt*.  of  Up  to   BuTOpO,   it  might  In'  procured   at    •  Tbo  annual 

consul  ■ !  mhI  :  -  i >>•.-.  .  -i i  in  ■  Avarietrof 

other  iiiMmces  of  a  of  comparatively  recent  date, 

were  adduoed,  to  illustnts  tbo  importance  of  tl"'  subject  now  submitted  to 
the  consideration  of  the  Section. 

tug  pu|wr  \nu  -duo  mail  by  Mr.  Fripp,  of  Bristol,  to 
Action,  on  tin  of  the  popular  education  in  that  city 

The  po]  nlaitea  of  Brlttol  and  it*  suburb*  (now  bwoi  pirated  in  the  new 
borough)  accord  census  of  1031,  wu  I  rbkta  number,  at  the 

usual  rate,  of  increase.  \\  per  cant  par  annum.  BUM  have  become  about 
119*439  .it  the  present  time.      The   number   of  children   at!'  iooIs, 

■ta'ording  to  the  return*  obtained,  U  14,717,  Of  whom — 

-nd  Day  School  aula 3909 

Sunday  ,in<{  Day  or  National  School  .  \tM 

„     Bunda)  Befaooli  only     ....       84KJ 

iflij 
lie  total  umber  of  Kboota    ol  which  return*  have  been  obtained,  u 
,  of  which— 

Bon      OMt,        Total. 

There  are,  Day  School*.  '-4  with  *W»    .1941...     4130 

Izdaat SebooU  i»    ,     em   ..    W  ...    MW 

„       Bunder Schools 6H  ...  4234..   t674       liloo 

138"         8068        8I7»         UM 
Deducting  1614  from   the  above  total,  viz.,  ISM  hi  the  dajMehoola,  and 
©la,  who  attend  also  in  the  Suudsy-achoola,  tlieru  remain 
17,  as  before  given,  and  the  following  are  their  age*: — 

Under  Five  Yearn     1900 

Between  n»o  awl  I'll  i n 

Abort  Fifteen  4M 

Not  sneeJSed 332 

"14717 
i  inn  of  the  population  between  1  and  la  being  94  per  cent  or  20-086 
"f  scholars,  aa  returned  between  .", 
and  15  is  only 11*93        .        or  19-630 


19-77 


or  I4-3S5 


Out  or  the  iss  School*— 

Reading  i*  taught  in  138 

H  ritb   ■                                     ...  45 

Arithmetic                           .....  .'Ill 

Geography  and  lliMory    16 

Th*  following  tabfo  giwet  (lie    number   in  connexion  mVYv  V\\e  saswoa 
■ligion: — 

»  1 


Drawing  i*  taught  hi      • 

Mathwnaliot 8 

Religion   128 

I*     \V» 


Scholar*. 

Teacher*. 

.-.lillii 

..  at 

aaos 

M 

8171 

.-.in 

ieia 

74 

h 


164  the  unman  association. 

Schools. 

Established  Church  4!»     . 

Wcslcyan  Methodists  23 

Moravian,  Independent,  tod  ofhtf  l>iN«ti(4>>*  ...  SO     - 
Nocmiin  \i'>n  »iili  any  particular  4tllHWWlnMltIltll      17 

138  10961  1604 

Deduct  rhij.lic.iliv.  : 

Established  Chureh  1304— Methodists    60 

Baptists   .     .    145—  No  denomination  130—  IMS 

The  only    UBDOJlanl  Omission  in   tilt-  muss  of  facto  thus  collected 
with  respect  lo  the  Roman  Catholic  Schools,  no  detailed   returns  of 
Mr.  P.  said,  had  reached  him  from  the  resident  clergyioftu,  though  they  had 
bean  twice  applied  for;  he  hod,  however,  that  morning  obtained  the  total 
number  of  scholar*  attending  those  school*,  which  was  213 — IS3    bo 
irjrls;  being  an  increase  of  68  boys  and  33  girls  since  1821.    The  retai 
the  children  attending  tehoolc  in  connexion  with  theWetleran   Metbodistt. 
tneluded  als  Sunday  schools  (with  1260  scholars)  which  are  not  loeall) 
ihn  Ih-imuuIi   Inn.  being  attended  bj  many  children  resident  in  the  out 
of  the  city,  and   lioth  .supported  and   governed   by   a  committee   will 
borongb,  liny  aright  with  propriety  be  comprised  in  (In-  burough-rci 
whil-.i,  on  tin:  othoi  luind.  if  wu  probable  that  some  charity-schools  of  minor 
consequence  had   not  been  returned.     The  return*  wt  ed  to  pullit- 

■chooK  whether  day.  infant,  or  Sunday,  no  n mat  havintf  been  obtained  of 

the  different  ohuM*  of  private  schools. 

The  only  communication  of  interest  and  importance  which  ra 
to  be  noticed,  or  rather  which  at  this  late  period  we  Lave  time  to  i 
is  one  made  to  one  of  the  evening-meetings,  when  Sir  William  Hamilton 
read  a  letter  recently  received  from  Sir  John  Herschel,  at  the  Cnpc  «f 
Good  Hope,  (jiving  an  account  of  the  progress  of  his  observations  on 
the  iK'liulte  of  that  part  nf  the  southern  hemisphere,  i)  ih  ••  nption  of 
several  of  which  In  had  forwarded  to  Professor  Schumacher,  for  insertion 
in  his  Astronomical  F.phemeris. 

As  an  instance  of  the  clearness  of  the  sky,  it  was  stated  by  an  ob 
that  in  forty-two  successive  days  there  were  only  three  in  which  he  could  n«t 
see  Venus  in  broad  day-light:  and  Sir  John  Herschel  stated  that  he  had  abo 
written  a  letter  by  the  light  of  an  eclipse  of  the  moon.  Under  these  circum- 
stances, the  starry  heavens  presented  a  brilliance  of  which  the  inhabitants  A 
the  northern  hemisphere  can  have  no  conception;  the  line  from  Orion  lo 
Antinous  being  remarkably  rich  and  brilliant,  appearing  as  a  eontinuoui 
blaze  of  light,  with,  however,  a  few  patches  of  the  sky  destitute  of  stars.  The 
Magellanic  clouds  were  described  as  curious  objects,  differing  from  otiMI 
nebula*  apparently  in  the  greator  degree  of  condensation  of  the  stars  of  which 
they  were  composed.  Ho  had  also  observed  several  planetary  nebula-,  the 
appearance  6f  some  of  which  gave  him  at  first  the  idea  that  they  were  real 
planetary  bodies:  and  it  was  not.  until  after  he  had  observed  one  several 
times  that  he  could  divest  himself  of  the  idea  that  be   !  ered  ;.  new 

planet  more  inclined  than  that  of  Pallas. 

Win  must  here  break  off.    Although  the  account  with  which  we  have 
been  enabled  to  /untisli  our  renders  witt,  v.*.  \w\\eve,  W.  WvA  cW&v  and 
■t,  as  far  as  it  goes,  wc  acknowledge,  -w\V\.  tegwtAWLV.  W.  *sx 


nmsn   ASSOCIATION. 

been  in  our  power  to  <!o  full  justice  to  the  many  excellent  communi- 
cation i  were  node  on  this  occasion.  Indeed,  the  inierra]  I" 
tin:  close  nt'  ilu-  meeting  and  the  period  at  which  our  Magazine  must 
■sarily  bo  in  the  press,  is  no  vrry  short,  that  we  have,  in  several 
instances,  been  under  the  nuniottj  of  availing  ourselves  of  some  ot  the 
Tory  able  reports  published  in  the  Bristol  and  London  papers,  to  complete 
our  own  notes  of  the  I  •!■  •!  n  dings. 

in;;,  iii  the  comment  1'iiii'iit  of  this  Report,  alluded  to  an  acci- 
dmtal  and  rery  unimportant  deviation  from  the  programme  of  the 
ting,  in  respect  to  that  mo(l  useful  auxiliarv  to  WO  Association,  the 
tiry  room,  which,  although  announced  as  a  place  of  reference  on 
Saturday,  on  which  day  great  numbers  of  persons  arrived,  was  in  reality 
a  place  where  no  inform  .  T  t  • .  ta  could  be  ({ot  until  Monday  ;  having,  D 
over,  alluded  i"  what  we  must  be  allowed  to  call  the  rapacity  of  the 
fank<  i   thfl  |  iriee  of  their    I.     iiuoilations,  a  rapacity 

ch  has,  as  far  01  we  know,  no  pr dent,  in  reaped  to  the  meetings  of 

Association,    it  remains  for  us  to  bear  testimony,  as   we  do  with 

great  sincerity,  to  the  cordial  hospitality  with  which  a  large  portion  of 

the    Member*  of  the    As-.oi  -iation  (those  most  eminent   in  science)  were 

received  and  entertained  in  the  private  dwellings  of  the  inhabitants;  and 

to  the  munificient  liberality  whii  li  eh:  the   public  reception  of 

the  Association.      All  the  ['laces  of  public  resort,  which  could  possess  an 

interest  with  its  members,  were  thrown  open  to  them  ;  and  they  (ran 

invited  to  visit  all  private  collections    of  paintings,   museums,    nunu- 

.    ancient   buildings,  eVc.      \    steam-pocket  was  provided  to 

v  a  geologicsl  party,  on  Friday,  along  the  roust  of  Wales,  rmiiul 

the  Holms,  up  the  coaat  of  Somerset,  and  back  to  Bristol ;  and  boats  and 

•    were  supplied   for    those   who  preferred    to  be  rowed   up,   the 

Avon,    to   the   iiifcici.tiiig    cv  .nation*  which   are   unking  to   bring   tin.- 

tern  Railway  to  Bristol.      Kofreshni  n    supplied  in  nl-uiid.mec 

ill  who  applied  I',. i  ilieiii  at  the  Theatre  and  nt  the  Promenade  .   and, 

in  short,  on  I  rthing  was  done  on  a  scale  worthy  of  ihe  great  and  am  ii  nt 

British  comniei.i.il   oity.  which   on   rlii -  o.'.  rtained   the  British 

Auoci.ai ('  Sca<  nee*. 

The  A  ■  .in  iation  terminated  this,  its  sixth,  assembly  at  midnight  of 
Saturday  the  27th  of  August,  having  sat  the  whole  of  the  week.     The 

numb  "ill,  r-  present  exceeded  that  of  any  previous eting,  Bad 

amounted  to  about  I860.     About  2()(i()/.  was  voted  for  the  protocution 
of  various  inquiries,  expi  rimi  nta,  &c. 

seventh  meeting  is  announced  to  be  held  in  Liverpool,  in  the 

mouth  Of  September,  1RM7-      The  day  of  meeting  in  yet   undecided.      The 

.  elected  are.  the   Karl  of  Burlington,  l>r.  Dalton,  Sir  Philip 
Rgcrton,  ami  the  Rev.  E.  Stanley.      Manchester,  Nowcastle-cni-Tvne. 
nl  Worcester,  were  competitors  for  the  honour  of  receiving  the 
Association. 

*  The  sum  of  800/.  was,  we  believe,  railed  fur  this  purpose,  by  local  milwri|>iiuim. 


nt- Lair  Improvement-hill. 

M».  Mickinsiin  hn*  failfl 

lliir.  Hill  even  a  seen  id  r ■  : > •  1 1 1 1 •_: .  Mid  the 

l'iirliiiiin.'iii  Ikii  been  prorogued      Thm 

■'  unrvii '  nt'  the  poor  inventor  mini 

therefore  still  bo  borae.    Mr.  M.  has 
given  notice  thai  be  irfll  maka  another 
uttiMiip<  111  Of   next  hp«i.iiin. 
Dunns  ili.-  lata  mooting  of  the  I 

,  hi  Bristol,  Sir  Dili  nl  Brow- 
ster,  Mr.  Bebbage,  and  a  tew  other 
members,  fooling  deeply  the  oppti 

ie  present  law  both  on  the 
inventive  genius  ami  the  productive 
energy  of  the  country,  met  several 
A  resolutions  expressive 
of  the  desirability  of  mi  curly  and  an 
rii.  vtuol  removal  of  the  evil  One  of 
tin-  partial  stated  thai  "  ha  had  been 
li  'in  Ins  professional  position,  for  many 
.  ilrpcj-iiin-y  of  inventions,  &c, 
which  L-.jiilil  not  be  patented  under 
the  present  exorbitantly-high  Patent- 
fees  and  stamps,  but  whieb  would, 
win-never  they  were  promulgated,  put 
at  least  ten  thousand  bunds  to  work  on 
new  engines,  products.  Sin." 


I'racln-al  Suggestion*  for  a  Reform  if 

tin  Patent-Laat. 

Thb  following  view  of  the  subject  IW 
presented  to  the  meeting  of  tbe  British 
Association  by  Mr.  James  Simpson, 
Advocate,  of  Edinburgh,  It  may  be 
observed,  that  this  gentleman  is  one  of 
the  ablest  supporters  of  the  opinion, 
that  the  specification  should  be  exa- 
mined and  reported  upon  by  a  commis- 
sion of  competent  persons  before  the 
patent  be  granted. 

"  To  influence  a  reform  of  tbe  laws  of 
patents  lur  new  inventions,  was  one  of 
the  leading  objects  of  the  formation  of 
the  British  Association*!  The  sui> 
however,  not  lev  ins  irsn  coma  under  their 
consideration,  1  have  humbly  ventured, 
at   tli.-   request  of  Sit  David   Brewster, 

C"  It  is  remarkable  that  from  some  cause 
01  Other,  which  ought  to  be  ascertained  and 
exposed,  this  "  lending  object,"  though  re- 
peatedly presented  to  the  attention  of  the 
Managers  of  the  Association,  has  never 
liii'ii  ptaoiltttl  lo  be  discussed.  They 
/«»■»  imilnniily  denied  it  admission  to  any 
section.     Tli,\  -/,./  SO  (fall  time  at  Bristol. 


having  gi*en  some  attention  prg- 
ielly  te  the  subject,  to  offer  a  few 

ilious  upon  it- 

••Tin  "i  which  •• 

Illation  of  ;  essen- 

tially   refiirmatory.   and    it    seenw   the 
v.  ,-iv  i.-  .ilitniu  a  notion  of  wbtl 
it  oagbl  to  be,  te  state  the 

lucnecs  which  follow  thi  law  a*  it 
exists.  v-  i'  may  he  said,  that 

ii  patent,  instead  of  boing  a  re- 
genius,  snd  a  prmlaue  to  be  desired, 
is  a  trap  fat  the  unwary,  a  raws,  of 
md  in  man; 
instance  .  thi  causa  ol  utter  nun:  and 
for  all  this  an  enormous  tux  is  imposed. 
almost  entirely  in  the  fbrtn   of 

public  functionaries*  I 
in  the  matter. 

"  I,  Tin-  glaring  inconsistency  audab- 
-urdity  of  passing  pal 
the  manifest  mot  of  all  the  evils 
ing  the  system.      The   patent   is   the 
privilegi   OfB  monopoly  of  the  market  of 
the   patent   article,  as  a  reward 
originality  and  utility.     But  it  is  girea 
to  any  one  who  asks  it  on   his  own  afll- 
davit,  to  his  belief  on  tic 
portant   points.      On   both    points  the 
patentee,  for  be  becomes  Buofa  in  tha 
of  the  oflicial  forms,   on  | 
es,  may  be  in  error  or  in  fraud: 
on  both  points,  may  have  stolen  another's 


Invention,  or  taken  a  monoply  of  an 

article   sold  in  every  shop  and   market. 
If  ha  lnir>  invaded  the  rights  of 
inventors,  or  of  the  public,  his  patent  » 
waste-paper,  and  ought,  to  be  ia 
ho    mu»l    defend    himself   in   a    court 
of   law.     But  the  extreme  looseness 
of  tbo  practice   naturally  gas*   rise  lo 
H    h-  ining    against   the   patentee,   and 
the    adoption    of   a    number   of    rigid 
rules  and  technicalities,  of  all  of  e-mail 
In.  was    forced   to  got   clear   before  he 
l  cured  of  his    privilege.      There 
could   be  no  distinction  of   persons.  Ml 
that  an    Arkwright,   >    Watt,    and    i 
Dotlond,  was  as  much  put  at  disadvan- 
tage as.  the  least  respectable  patentee: 
and  unable  to  overcome   the  vexatioui 
obstacles  that  rendered   their  right  I 
uieelv.n,   alter   expending   vast    luttsV 
I  actuaW)  \o*x  vl  on.  the  most   I 
\  tccYiTucoXiVvaa.    \\scv\wj.  ws\d 
\  Yrnd  sow  ritacWcje  aa  cq\hv«\  Yn  ^*wa*. 


C«m»,   1  can   apeak  to  the  001 

pble*  which  it  may  coal  the  pelt 
thousands  of  pound*  to  cl< au 

ah  be  hold  to  bo  secure  (ill  it 

B  tn  t i - 1 « • . •  llvousand 
pounds*.  1  know  that  onu  patent 
which  I  liud  tome  there  profeasl 

in  in  Eng- 
land  ati'l    Scotland,    ha*   cost  t.. 

ley,  for  it  ia 

■  ■■.-.•• i    £  10.000  »nd 

remit  would 
be  trailed,  mill  it*  recurrcu  • 

(br  pati  i  causa 

roytjfo  ;    tod  ■hen  III."  in   :i 

beratch  taken,  to  determine  the  point* 
!nrt  of  utility,  and   then  ol 

•  public  .ii 
Iwko'x  ihould 

to  ilnelarc.;  like  that  to  any 

oilier  property,  n.tl  uiicancullible during 
in  ictiii      Ail  legal  qi  -iili  re- 

nd to  tin:   pat<  lien   l>o 

i  not  of  pal 
;i  mint,  or 

"The  diminuti  ion.  and  of 

ecanc.  of  ruinous  expense   to  the  pa- 

.  in  Ilia  then  must  bo  ob- 

hekl  of  litigation  in 

ahlcll  pioU:     lli» 

pMc«l,  would  bo  closed  in  bis  favour, 
ill  itself  would  be  in- 
directly prevented,  when  ull  hope  »f 
■  in  i  bo  pirate  on  the 
insufficiency  of  the  patent,  and  nothing 
remain*  but  the  question  of  infringe- 

.    usual,  and, 
Ike  sue.  ess  fid,  ground  of  atl 
•■  i.  The  nexl  evil  it  the  iuroui|>etency 
nuon  Juries  and  even  Judge*,  to 
try  <jn<  ms   in   thi 

tad  peremptory  sitting-  which  can  be 
alhttcd  to  thefn.  The  Counsel,  who 
hare  the  betieiit  ol'  previooi  preparation. 
<<<iir  of eourte  prepared;  but  il  la  no- 
txiouii  that  both  Judge*  anil  Jul 
take  the  couatruclion  and  operation  of 

•   Uv  »  vi t  u   ,,.  hill 

...I  bun  ilir  House  of  Lords  by  Lord 
nam,  scleral  of  the  most  eruel  dis- 
advantage* to  which  patentees  were  Nib- 
tiaw  l)ccn  removi.il ;  but  Um  essential 
Tio..  remains,  or,  aa  it  may  be  called,  the 
eoWvlna  that  a  patent-right  signed  by  tlm 
«[n  miiinJ.  arid  pi  il  fill  under  the  greet 
wal,  ia  a  right  of  no  greater  value  (ban  te 
ke  miaed  *»  !•••  ■' 


complicated    machines,  an  I 

M  the  counsel",  to  dc-    !   .     Iii- 
|tlaiii,  that  the  prctious  investigation  of 
Kgfcl   would   relieve  the  tri- 
bunal tint  may  he  called  upon  tedecMa 
i  of  infringement,  of 
one  great  branch  of  the  dillkully. 

third  evil  amounts  to  a  denial 
in  liminr,  of  the  intent 

tccorapante 

tax,  in  the  focni 
of  official  fees.  I  ml  upon  patentee 
cau  see  the  juitta  mid  reasonale 
of  certain  m  K".  mil  :  >  NO 
labour  of  a  previous  investigation  of  the 
patent-right,  hut  »hy  ihotild  tbe  |ioor 
man,  whose  talent  has  discovered  »»»■ 
ifatBg  tint  may  benefit  the  count: 

•les.  pay  enormous  sums  to  the 

Lord  t  'hain.-ellor,  the  Attorney-General, 

and    other   high   fiinctiitiane-?     Why 

these  officer*  be   paid   l.y  il 

D  ins.  for  no  greater  exertion  than 

SMf     15ut  one-tenth  of 

these  fee*  would  remunerate  and  ceta- 

bliae  the  re 

tew  of  •  .pti.  and  previous  and 

■ubeequeol  Enquiry. 

"  Itis.-.ilinlalr.l  lli.it  mi,.  Ii  ii  in!  red  and 
■ft]  patent*,  on  an  nverage,  pass  in  the 
year,  coaling  nbout  £i.'>,ouo.,  of  which 
iiiimit  £j 000.  i^  paid  lo  tbe  Tn 
and  £TH,000.  in   form  of  feet   i 
officers,  who  do  nothing  whatever 
matter.    It  has  been  veil  termed  the 
"  I'atfnt-i/i-Kfimct,"    tnd   ealll    loudly 
ftjr  retbrra.    It  operate*,  In   nineteen 
eases  out  of  twenty,  as  a  prohibition, 
and  it  '•  known  lo  BUN  who  hear  me, 

Ibal  then  tn  i drew  of  ton  ntiont 

which  will  ii.v - 1    m  •  be  iigiit.  tnd 
die  with  their  authors,  from  the  hope- 
leeflUOM    of   obtaining    the    ncoeasnry 
fundi  in  pa]  tin'  tub 

"  The  meant  of  remedying  these  seve- 
ral evils  are  not  now   new   propositions. 

TI"-\   h»V«.  I n  proposed  by  Wrottoaley 

and  Curwoii,  iiud  given  in  evidence  ii\ 

the  most  experienced  and  enlightened 
witnesses,  to  Committees  of  Parliament. 

']'  ie\    hail    i n  diseoi ted  tor  yetrt : 

their  ditadvaUgM  at  well  as  their  ad- 
vantages canvassed  ;  nnd  back  we  are 
Kneed  I0  them  as  essential  to  the  very 
exisleuei  ionsJ  patent-law. 

"Thej  are,  l-'irsl.  Thai  patent*  shall 
bo  granted,  causa  coynita,  for  original 
und  useful  invent uni-i.  nnd  shall  be 
retted  rigbta  like  othei  property. 

-  Second,  that  ihe  investigations  pre- 
vious to  granting  a  vaVciA  »\«.\V  V.  (Otto 
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milled  to  CiiMiiii-sfciiiiicr-.,  OMttilUag   '■! 

i-unlli-lit   -in  III, lie  111. Ml.  all']    lawyers,  of 

milk  ami  ohuMta  above  all  *u*pir.ion. 
Mid  endom  i  bj  the  government. — that 
i  ii'l'iv. mi  ii-   in   I,,-  ii  for  by  * 

It*)  part  of  tho  lax  now  levied 
UBJM  the  inventor,  and  justly  levied, 
because  it  i»  to  |>ay  for  labour  in  bta 
service;  and.  Thirdly,  that  official  fee* 
M  patents  bo  abolished,  and  a  portion 
only  retained  to  remunerate  the  Coin- 
nii -vinnors,  who  actually  labour  in  the 
applicant's  bu^inoM. 

'  Bome  bold  thai  patent*  should  be 
obtained  free,  Ike  thaoopjrigbl  of  books. 
It  would  ho  desirable  that  this  were 
practicable,  but  it  in  not.  There  is  no 
doubling  the  originality  of  a  book  or  the 
composition  of  iij  word*  and  sentences, 
originality  on  the  one  hand  and  plagia- 
rism on  the  other,  are  of  easy  esta- 
lili-liineiit ;  but  of  the  originality  and 
hi i lily  of  an  invention  in  mechanics  or 
chemistry,  the  investigation  may  be 
complicated  rod  difficult.  It  will  re- 
quire labour,  and  that  labour  must  be 
paid  for.  and  by  none  olher  than  the  per- 
son who  ik-nninil-  it.  But.  he  should 
have  the  labour  nt  the  lowest  possible 
rate,  to  have  it  of  the  best  quality,  and 
that  should  be  tin;  sola  expense  of  a 
patent.  Suppose  then  that  one  hundred 
and  fifty  patents  are  passed  in  the  year, 
OOating  the  applicants  50J.  each,  foi  the 
three  kingdom*  and  colonies,  the  sum 
of  7500/.  would  be  raised  to  reimburse 
government  for  stated  salaries,  paid  by 
it  directly  to  the  commissioners.  It 
would  be  important  that  government 
should  salary  the  commissioners,  and 
take  away  temptation  to  pass  frivolous 
mentions  to  increase  the  returns. 

In  order  to  meet  doubts  of  the  trust* 
orthiness  of  the  commissioners,  it 
has  been  proposed  by  many  who  have 
thought  on  the  subject,  that  the  com- 
missioners should  bo  divided  into  two, 
or  even  three,  distinct  and  independent 
boards.  If  two,  one  silting  in  London, 
and  another  in  Edinburgh.  If  three, 
one  in  each  of  the  threo  capitals;  and 
that  no  patent  should  be  granted  that  is 
not  sanctioned  by  these  independent 
hoards.  Local  jealousies  would  then 
be  met  and  remedied,  and  the  state  of 
the  arts  all  over  the  empire  better 
known. 
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Into  details  this  is  not  the  place  or 
time  to  enter.     Each   board  would  have 


its  secretary  and  register,  nml  the  means 
of  transmitting  tin-  result*  of  their  in- 


vestigations to  each  other.  That 
might  be  a  majority  of  boards, 
would  be  better  than  two. 

"  Applicants  would  apply,  as  no*, 
petition  to  tho  king  tbniug'i' 
tary  of  State  for  the  Bocae  Deraru 
who  would  at  once  send  the  cs» 
of  the  boards  far  Investigation.   Tims 
and    publication  of  the  invent! 
name  and  general   description,   would 
advertise  the  lieges  whom  it  might  con- 
cern.    Competitors  would    be    heard, 
their  claims  determined,   admitted,  or 
repelled,  and  the  patent  advised  to  Ic 
given  or  refused.     Tho  defeated  party 
would   then  have  a  right  of  appeal  to 
tho  other  boards, and  all  the  doc-- 
might   be   transmitted.     The  joil 
nion.or  that  of  a  majority  of  the  boards, 
to  he  final. 

"  Notrial  of  the  patent  being  afterwsros 
compelled,  it  is  only  necessary  to  pro- 
vide   for    questions    of    infringement. 
That  I  would  humbly  propose  to  render 
the  function,  the  high  function 
Commissioners,  with  appeal   from   ono 
board  to  the  others,  and  their  verdict  of 
infringement  to  be  then  pleaded  m  a 
court  of  law,  to  the  end  of  obi 
damages.     I  shall  beg  to  Iodic  ••■ 
secretary  of  this  meeting   tho  details, 
almost  in  clauses  which  might 
tute    a    legislative    measure,    on    ih* 
principles  I  have  now  laid  down." 

Physician,  not  ncccuarily  an  M.  D, 

Da-  BvcKLaND,  in  one  of  tho  general 
meetings  of  the  British  Association  m 
Bristol,  assorted  the  natural  right  of  the 
natural  philosopher  to  the  appi ill 
of  "physician."     In  speaking  of  a  gen- 
tleman of  high  attainments  in  mathe- 
matics and  physics,  he  boldly  and  hap- 
pily styled  him  a  physician.     "Mark," 
says  the  Doctor,  "not  a  medical  one, 
from  having  obtained  a  diploma   in  il»' 
faculty  of   medicine,   but   a   phj 
from   an   extensive   acquaintance   with 
the  physics, — with  the  phenomena  and 
laws  of  tho  material  world."     \> 
this  example  of  the  excelle 
siblo  doctor  will  be  stoadil)  followed.  If. 
a  conversation  afterwards  on  the 

suggested   to  prevent  equivoca- 
tion, that  in  the  new  and  corn-.  I 
the  word,  it  might  be  spelt  "  phj 
as  the  French  hove  it,  and  that  then 
division  of  the  last  two  syllable*,  might 
he  adopted  uv»Ve\id  of  the,  usual  p 
I  cv.vUon  "  s\\\uv      \<v.\in\»V\»«i<»«-»j> 
»  v>  ill  lie  wiMtAwA  muvVv  VYm  vanegiM-ssa*. 
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I  •ilunbi*  Donation,  by  a  Lady,  to  a 
itmtijh  Inttttuhon. 

pg«ll,  iii  H'-rk -  . 

i  the  la*  '  '■•  P*ft«. 

'.  Pago  *u  a  mcrabiT, "  all  inch 

rts    of    i-   -    lit)!  UJ    :""1    o 

!lv).  i  |eou  "l  il»'  profeasion, 

t  a  m 
A*  the  Colonel,  during  ;i  long  life, 
been    n    zeal"  Mid 

rul  promoter  mix!  improver  of  Canal 
laviji-r  irerully  coll'  Oti  <! 

.  prai 

i.nny    thai 
ue  within  I  I'm  donation 

•-    several    hundred 
li,  French,  German.  Dun  ' 
Italian.  and  a  large  number  of  map*, 
plans,  draw. m:-.  Ssc.,  the  present  ooo. 

Kin*  the  MS.  engraving*,  drawings,  and 
moments,   which  Colonel    Pagi 
aring   for   wino 

(ended  fw  publication, 
the  titli    of  -li>  Hittoriea 
staliiltr.il  Vita  of  Inland  S.^U/ation, 
andparticul'irh/  thai  0/ England. 

Temperature  0/  London  in  1 B3S, 

From  observations  made  regularl]    by 

Mr.  Webster,  at  No.  43,  Cornhill.  Lou> 

iho  mean  height  "f  the  Thermo- 

for  ihe year  1835,  ui  that  place, 

S3C>*  Fahr.  This  it  rather  higher 

I   i!i.  1. 1-1  fifteen  years, 

.  In-  WS6'i° 

Nete  Fact  in  Electricity, 

PaorxssOtt  Belli,  of  Milan,  baa  pub- 
lubed  itonio  experiment  coinliuivil  by 

If,  which  demonstrate  ihat  the 
(luid  is  dissipated  in 
roil  by  that 
■ntch  is  positive.  Tin-  fact  had  escaped 
the  ob»erv;i.  ulorob,  and  also  of 

M.  Biot.  M.  Pollicr,  greatly  surprised 
at  t!>c  difference  thus  found  by  the 

1  Professor,  is  now  engaged  in  an 
attempt  to  discover  the  cause 

Berlin  f 

Am  official  publication  has  issued  at 
.   which  states  that  in  the  Univi  r 

there   are  at   present 
ieulotod  stti 
is  »/io  are  sluJy- 


Death  <tf  At.  Ampere— Election  0/ 
.V.  Am 

Tut:  esteemed  and  venerable  AtnpOro. 
a  sketch  "f  whose  manner  as  a  I- 

is  given  in  \-<\.  I.,  p.  I7M.  is  lately 
il'  li       M.    Ampere    *n>    Professor  of 

'  1 1  Philosophy,  (la  Phy 
Erpfrimentale.)     in     the    ' 

France.  M.  Savart,  during  the  lln 1' 

If-Ai  the 

('"Hi  If.  Smart  was 

unanfraooslj  leleesed  i>>  the  Profanon 

as  th  tte  for  the  vacant  chair. 

and  he  has  »incc  been  elected  lo  it  In- 
itio Acadtmu-  dm  Safencsw. 

Bronse  Oripnal  of  the  Warwick  Vat. 
An  antique  va»>  ■,  in  remark- 

able  preservation,    and  of   great   el 
Ranee,  haa  been  found  in  a  garden  at 
Cairo.     It  Is  nid  to  be  the  one  east  by 
Lysippus  In  nisei  I.  th«  favourite 

nandcr  the  Grcnt.  ntnl   la  bt  the 
original  I'r  the  Warwick  \  a 

has  been  copied.  The  French  t  in-ul. 
M.  Mimaut,  is  reported  to  have  1.  In-,  ,\ 
some  very  large  offers  for  its  purchase. 

Heal  Auoeiation  of  Normandy. 
Thb   Association  of  Normandy,   insti- 
tuted   (be   the   purpose    of  ascertaining 
the    statistic*    ui'  that    part   of   FrMi 
have    assembled     sn  jg    iho 

'-lii-  1  tOWOaoJ  each  district,  to  discuss 
noil  ooHeel  answers  to  aserioe  of  six 
hun.'ii  l  Inquiries,  These  had  been 
previously  drawn  up,  and  are  intruded 

to  contuin   evarj    p I  ilr  be 

known.  Tim  last  meeting  baarwoatr* 
taken  place  at  Viro,  at  which  150  mem- 
bers of  the  Assuci  atioo  von  pnsMnt 

tmprootd  ■  ion /or  Crayons 

and  Pmdl  Point*. 

T.ikb  equal  quantities  of  resin  and 
pitch,  with  as  much  shellac  as  is  BW 
sary  for  ttn  Dgtb,  tod  add  lo  them  fine 
pulverized  black  l";ul.  of  nillirieiit  quan- 
tity,  when  melted,  to  form  a  soft  pasto ; 
expose  the  mixture  to  a  melting  heat, 
and  stir  it  with  a  trowel  until  it  becomes 
soft  and  yielding.  The  composition 
may  then  be  put  into  a  boated  iron 
mould,  and  forced  through  one  or  moro 
holes,  of  any  sixe  required;  it  being 
then  in  a  proper  state  for  rolling,  by 
which  it  acquires  a  polished  surface 
The  rolls  may  then  be  laid  in  a  itn 
|K»ition,  cooled,  goMv^di,  U&  OB*  MBit 
the  required  lengths. Journal  oj"  the 

Frankim  Institute. 
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•i  fin-  tht  foma- 
(tOH  i if  Practical  HahmHtU. 

The  uni\ersal   necessity   for   tin 
hlishmenl  mi'  ;i  Kbool  En  ilio  education 
Of  tin  prnciicnl  naturalist,  has  been  re- 
peat.-Hs  urged  in  '■  BcAoda  Wo 

l(/»r,     \     I'uriMaii    -en  lit ■ 
'I'lir  "mil-  iviirli  has  recently  announced, 
that  the  idea  bll  !"'•  ii  curried  inlu  i'\r- 
11111. .11.       There    OUf^lll    to    l»-     U    little 

doubt  Of  it »  successful  career,  M  there 

run    I I'  llii-   luiincusc    assistiuc      il 

must  furnish  to  the  acquirement  of  an 

le  knowledge  ul'  niiturul   liintury 

in  ii r- 1 l  i'M'.-iimu-  sense.   Wr  subjoin 

obeerratiooe  on  tbo  subject  by  M. 

BoUbiOi  -hi  eminent  French  geologist. 

'■  Now  timt  tin'  Mud]  of  oatura  is 

diiily    {_■ : > i 1 1 : 1 1 --r    --    niiiny    proselytes    to 

i  In-  iniitter  of  surprise 
Qui  tho  numbtr  uid  contents  of  eoUeo> 
tion*  of  natural  history  era  rapidly  u>- 
logi  ;i i ni  that  ili>-  demand  fur  per- 
tons  skilled  in  tbo  preparation  of  the 
objects  dl  mob  collections,  and  cxpe- 
iii'ini'd  in  then-  praaacvatioUi   should 

become   annually   greater   mnl    n- 

orgi  m  1  be  canity  of  this  elaj  ■  ol 
practical   naturalist!  is,  in  fuel. 

so   grout,    that  besides   several 

Cla -  in  winch  tin.  amateurs  of  natural 
i»tory    have   tin-    means   nf   founding 
Inn    on:    deterred   from    H 
doing  bj  i lie  want  of  a  naturalist  who 
could  take  charge  of  I  collection  and 
direct  the  DNpantfotke,   there  nre  actu- 
nils      museums     already    commenced, 
sslm-li  are   in  want  of  conscrvaiors  and 
cannot  obtain  them.     How  many  long- 
tiehed  institutions  nre  there  also, 
I  In-    officer*    of   whose   museums    are 
now   utterly   inadequate   to   tin;    duties 
which  the  more  extension  of  the  cata- 
logues  imposes  upon  them  !      And  nre 
iln-i-c  not  others,  whose  curators  having 
neglected,  or  being  incompetent,  to  keep 
up  with  the   rapid   iimrcli  of  their   sci- 
-i>   fur  in  the  rear,   that  the 
i.ige  used  by  their  udvanred  asso- 
oiotes  is  unintelligible  in  t In.* i ii  - 

I      In   ll ses  of  the  former,  how 

man)  rare  und  precious  objects  are 
bowl)  perishing  Uiroughlha  blunders 
or  inattention  of  their  guardians!  Who 
on 1 1  sfly  what  treusures  are  confined  to 

tba   friendly  damp   and   obseuritj   of 

cellar*,  that  their  testimony  to  the  in- 

tviii/jctfiiry  ul  tin-  panics  to  whom  they 

bare  been  taMrnatea  nfaj  nova  obtrude 

upon  the  public  attention  ?    Under  the 


caro  of  the  latter,  how  securely  docUJ 
and  exploded  systems  still  km 

label,   and  disregard  of  all 

D    ia    evident   in 

iiis    the  iili-siul   i.-iiornDre 
wbiob  ili.-ii  curator  hai 
for  the  i 

"Added  i"  the  want  cfpr*ctic»l  Data* 
rallsta,  which  the  reforms   in   tl 
establishments,  and  the  craving* 
new  arc  producing,  there  a 
ciatii.ii  -i\    for   the 

»iu  is,  and  presentation  of  local  natural 
productions,   arising   in   orofj    de 
meiit ;    expeditions  for   toienlifk 
poses  arc  luting  out,  at  Jl  • 

ii Kpl  iration  of   the    moet   dd 

countries;   and  the   wealthy   pati 
m  ii  noc  in--  either  visiting  thei  i 

UlflRI  ,      ! 

oxomine,  al  thi  ii 

numerous  points  of  the  globe  on  whieh 
Nature  lias  deposited  myriads  of  her 
wonders  >-iill  unknown.  In  all  these 
instance*,  expeiienced  guides  and  in- 
telligent assistants  srill  be  inroloabi* 
Bui  vv  in  re  in.-  the]  to  be  found  "-  Ann 
morOi  where  could  a  lover  of  natural 
science  prepare  himself  foi  si 
by  r  course  of  actual  research,  con' 
ducted  under  the  direi  ii  n  "i  competent 
teachi  rs,    and    at    a  in  ib« 

means  of  those  who  are  nol  affluent 

'•  In  no  place  that  we  know  of  does  any 
Opportunity   of  the  kind   exist     In  no 
place,  for  instance,  is  Taxidermy  prac- 
tically  taught;  and  public   insl 
imparted  on  the  art  of  setting  up  the 
of   birdi    and   quadrupeds,  and 
giving  in  each  specimen  itscharaed 
expression  and  attitude.     In   no  place 
are  there  lessons  on  the  best   modes  of 
collecting   and     prcpariii.     tin     serious 
classes  of  reptiles,  of  fishes, 
Jsr,  and  of  preserving  them,  when  pre- 
pared.   IV- ■  r n    the   numerous   cm; 
destruction  winch   surround  them.     Bo- 
i.ins.  il  is  true,  may  boast  of  her  advan- 
tages ;  these  have  proceeded  principally 
from  the  i  .i-l  \s  ith  which   la-i    si 
can  be  obtained  and  prepared,   but  ••■en 
she  has   lo  deplore  the  losses  and 
chiefs  which  ignorance  mnl  inexperience 
urccnnstaully  producing.  In  Mineralogy 
ond   in  Geology,  the   knowledge  .it  thi- 
beds,  judgment   in   the  selection,   and 
skill  hi  the  dressing,  of  the  epr; lit 
arc  possessed,  by  very  few    mdivi 
whose  \vH\v\on  \\\  vigcswvj,  »x>&  «W 
peraown  ae«\«XtMMeMsa  **»\  \»*xc*,. 
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Me  to  ibc  communication  of  such 
ledge  to  ut  tier*. 
*Tbisextafui«*  demand  for  mfalaate, 

MOKUary  to  create  them.  lu.%  produced 
that  scarcity  of  preparer*,  pre«erver*. 
ted  trir  turalUls,  which  i 

in  He'  I    i»    all    the:    m 

ftttr*  ol  j  ill  all  places,  in  tact, 

where  i  t,   01  I  *l*n- 

exist      Applica- 

nurabers,  are  mm  per- 

Eprufesaors. 
the.    public  «atablt-!. 
Paris,  I  i    iho  care  of 

«UNfiiin*  might  led,  and  for 

naturalist*  who  DOUld 
■til  report  eorrocliy,  the  phenomena  nf 
enure  in  new  countries,  or  who  would 
to  competent  ami  »  htaociale 

tkra*e)ve-»  with  n»  ol  mure  or 

W*   :.  irely  designed   fur 

..  in  with  other*  of  a 
liut  in 
ubicD   oppoi 

■earenaii'l'"  miM  be  nfforded. 

"It  - i 1 1 vi  a 

meat   ii  ■  ■'■   to   -i-i  tioe,   it 

nxng  :  I  Ik  m  pr»  pared,  b)  ■ 

inert  course  of  actual  r  toarcb  and 
oaitipul  itiuii,  a-  to  become  useful 
misUii  it   leader*  in  science,  or 

intelligent  uf  llic 

-amo  time,  ii  muat  also  be  evi- 

tat  a  new  and  honourable  career 

wild  bo  opi-i   i  to  claai  ol 

un  ardent  thirst 

...:.-  of  tin--  kind,  but  whose 

:?.!•>  un-  alarmed  by  the  prevailing 

lotion   that    scientific    ill  unineiil-    arc 

■bflkul;   t quire,  and  tli.it  when  ac- 

QOl  iuffii ■ii-ntly  retnunc- 

mil  their  | elisor  to  live.  In 

public  opin and  particu- 

larfj  with  regard  to  the  latter  tiuti it 

it  new  desirable  tliul  every  peraon  who 
■■-.  rests  hiuuclf  iii  tlK'  progress  of  the 
nuurnl  aeieneea  should  make  it  a  duty 
to  contradict,  within  hil  sphere  of 
tin:  assertion,  that  scientific 
•Indies  cannot  inl  >ung  nun  to 

rateable  connexion-,  nor  open  to  ilium 
mv  profltable  career.  It  i*  gratifying 
•.5  U< able  to  reftila  iinch  mi:.  stuUimeiits, 
and  un  aafc  grounds  to  assure  all  thoae 
a  bo  at  present  entertain  moll  an  opinion, 
tin!  Si  I  to  be  .-i<  ungraio- 

Iceanon 
tXMiupIo,  tlw  branch  of  natural  hiatori 


atone,  to  ut  point  out  the   numerous 
uxirrss  of  employment  for  il»  professors 
in  France  only.    Natural  History  is  now 
taught  In  all  bar  unltaraitios  ami  eol< 
ii    numerous    departmental    in- 
slitiitkm*.  in  all  tb*  primary  schools,  and 
i>  about  to  be  so  in  the  secondary  onea. 
Tim   number  of  societies   I 
motion,  anil  of  record*  fur  its  hi»tory.  are 
daily  increasing,  and  »o  aro  the  periodi- 
cal publication*,  both  thoae  entirely  do- 
voted  to  the  science,  and  other*  which,  to- 
Sltbor  with  newspapers,  devote  u  section, 
.ii.  horticultural,  and  sootogiea] 
E  aniens  and  museums  are  eotntnoo 
ip/im  towns,  ind  are  even  forming  in  lbs 
■  onea.    Botcrpriaing  individuals 
are  contiminllv  and)  rtaking  new  expe- 
riments ami  inquiries,  asaoniaiiatH  aro 
formed   or  forming  in   every  part,  the 
id  lent  is  urgently  denrandini.-  tin- 
urn  of  the  geological   map*  of 
eoch  department  ol  mil  general 

MBUMKO  i»  bsOOtning  inti.'i-i-ti'il,  on  a 
grand  scale,  with  tin1  niilurul  productions 
liotiei"    un'    Mien  il,    lo 

tho  risil  turn  particularly,  nu- 

merous iiidi  in  a   prudential 

i t  of  •  ■''■•■.,  in  tin'  study  of  natural 

history.  The  foil  win,  I  it*  hitherto 
■levoted  themselves  to  it.havi-  MDoraltj 
.'Warded  with  offer*  of  engage- 
ment* from  all  quailer*.  And  wo  re- 
pent fromonrowD  knowlodgo,  that  then 
cry  part  a  grunt  wnnl  nf  persons 
to  llll  situation*,  tb*  dutiw  "1 
would  require  an  intimate  knowledge  of 
natural  history  ;  and  we  do  not  In 
to  avow,  that  oven  at  Paris  we  have 
never  yet  obtained  snob  a  sufficient 
number  of  intelligent  assistant*  in  this 
elan*,  as  we  ourselves  desire  to  attach 
to  our  various  publications. 

■•  ImpToaierl  with  then  consideration*, 
and  anxious  to  supply  litis  greut  defi- 

i.lll.MU.I-.      llll'      lilllll- 

dera*  "I  I  Him— Willi  for  tin-  eoUootion  of 

natural  biatory  on   a    large  scale,  in    tin: 

:..      at      St.      IJi'itriunl-ik  ( 'inn 
mitiges,  have  resolved  to  adapt  il  to  the 
practical  instruct  i  nralhfla.  and 

others  who  may  be  desirous  of  becoming 

•ators  and    scU-nlilic  aaiiatantj  iii 

iiin-i  ii  iii- .  n  iiil  undertakers  or  •MOOUsMI 

his   I'm   tin-   poranil  of  natural 

hi.i'.iv  in  BTOry  part  of  the  globe.    Tho 

operation*  and  manipulation* constantly 

carried  on  bn  Um  ateliers  und  labora- 

■  ".  i'  1"'\  to  Uiv  u\u->!CiWi,  u\4ft»: 


"  M.    Boabee   «  otic 

.spiriti  mis. 


ol   VtKSft   y^^1*" 
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which   am   perpetual 
train  along  the  whole    ohain  of  the 
Pyrinee*  from  tin-  AtliiiifK-  i.i  the  Me- 
diterranean,  will   necessarily   introduce 

Iba  itudentt  to  amy  vnrieiy  of  Mm  t 

in  ill.-  sea  and  on  its  shores,  in  regions 
of  the  lowest  elevation  and  hi 
teuiperuluro,  and  in  those  whose  | 
in.-,  I >\  Hi 'ir  height,  covered  with  per- 
pi-tu.il  snow.  The  southerly  face  of 
these  mountain*,  particularly  in  the 
vulley*.  il  favourable  to  the  existence  of 
numerous  animals  which  belong  to  hot 
climate*:  in  ascending  from  thaw  to  the 
glaciers,  a  prodigious  number  of  nniiu.iU, 

iblea,  Sec,,   are   successively   met 
with,  pi'culinrio  the  temperature. 
See  which  are  traversed.  Tlie  geological 
mul  mincralogical  riches  of   tin    EMU) 

•  ;m I    he    surpassed;    every    stratum 

lirini:  to  he  tun  ml  in  |»>»itions  llm  most 
favourable  for  examination  and  remark. 
Finally;  the  students  of  this  Pyrenean 

-.nun  will   nut  only  learn  to  find,  to 

collect,  t.i  pirpare,  and  lo  pieserve 
objects,  but  they  will,  under  professors 
attached  lo  the  establishment  and  erai- 
neiil  I  r  their  iicqiiiri  meiils,  he  taught 
1. 1   u.i.-iii-i-    them   xi 1 1 de i   all    eireuni- 

■\  to  class  them  systematically,  to 
Hits,  accurately  upon  thuir  character- 
iltiOBj  so  as  to  be  enabled  to  give  such 
technical  descriptions,  as  (TO  now  re- 
quired from  those  who  aspire  to  bo 
historians  of  natural  history,  or  even  re- 
porters of  isolated  facts  relating  to  it. 

"This  course  of  combined  instruction 
and  practice  at  the  establishment  of  St.. 
Bcrtraud,  will  be  entirely  gratuitous. 
After  two  years  passed  la  QM  l'yrenees, 
entirely  occupied  in  travels,  searching 
and  collecting,  and  in  the  ateliers,  pre- 
paring, preserving,  and  studying,  the 
students,  who  may  desire  it,  will  be 
distributed!  by  the  introduction  of  the 
directors  of  the  establishment  and 
according  to  their  respective  merits, 
among  the  various  states,  societies,  and 
museums,  who  may  have  made  applica- 
tions for  travelling-naturalists,  pre- 
parers, atid  conservators,  of  skill,  expe- 
rience, and  integrity." 

We  ought,  in  justice,  to  add,  that  the 
founders  of  this  institution  candidly 
state,  that  they  do  not  profess  to  have, 
in  creating  it,  no  other  interest,  than 
the  accomplishment  of  a  philanthropic 
intention.  They  propose,  as  a  remunera- 
tion of  the  necessary  expenses,  that  the 
results  of  the  researches  and  labours  of 
tJ/e  students  shall  be  I  he  property  of  the 


nan 


n.  This  seems  to  be  reasons 
and  lair;  and  even  by  this  untm 
ihe  general  diffusion  of  knowledge i 

listed)  fur  the  various  colic: 

alldepartmi  itural  history,  i 

are  pivpaifjd  for  sale  at  the  nil 
by  tin-  unpaid  assistance  of  the  itudcnb> 
may  be  disposed  of  at  still  lower  prices. 
It  may  also  be  useful  to  say.  that  ■ 
correct  idea  may  be  formed  of  i ! 

•  .f  residing  at  St.  Bertram!.  ROB] 
the  fact  that  Ihe  students  01 
and  excellent  college  -nil  exi'tuig  there, 
are  boarded  and  lodged,  including  every 
expense,  at  about  £'20  per  annum. 

Taxidermy. 

M.  G.\ nn \ v  proposes  a  solution 
following  salts  fur  the  preserve 
animal  substances,  which  from  its  nhesK 
ness  anil  superior  preservative  qualities, 
seems  to  be  preferable  tu  the  mi 
heretofore  used. 

Alum  ...        2  parts. 

Chloride  of  soda       .     2 

Nitrate  of  potassa  1  

Two  dead  bodies  were  immersed 
liquid  containing  these  salts  in  soluti 
and  at  the  end  of  two  months 
found  to  have  undergone  no  change  ■ 
their    appearance.     In    gener > 
tissues   and    internal   organs    nrc   per- 
fectly preserved.    Sometimes  those  im- 
mediately in  contact  With  the  Boil 
than  natural  colour,  but,  further  than 
this,  no  change  take*  place-     The  ran  • 
culur  fibres  offer  less  resistance  to  pres- 
sure,  than    is   usual,   in  a   boil' 
eight  hours  dead.    It  seems  to  he  pecu- 
liarly well  adapted  for  the  preservation 
of  the   I. ."jiii,  as  this   organ,    althoUBI 
thus   kept   for  some  months,   v.  •: 
serve   for   the    demonstrations    of   the 
anatomist.     This  solution  has  also  been 
successfully  used  os  an  injectiou  in  ana- 
tomical preparations. — L'  InstHut. 

Stationary  Temperature  if  Alcohol 
on  heated  Metal*. 

A  curious  fact  has  been  obaen 
regard  to  the  temperature  to  which  al- 
cohol of  the  specific  gravity  •»!,  oon 
(iiiniiig,  therefore,  93  part*  of  absolute 
alcohol,  and  7  of  water,  could  be  raised 
in  a  heated  dish.  It  is  necessary,  as  an 
iutrnductory  remark,  to  recall  the  fact, 
that  when  the  temperature  of  a  liquid 
is  gradually  raised,  by  applying  heat 
la  the  vesBc\  csmvavnuav,  \V  *  wmck,  v. 
i  reaeuod.  «Ywn  <*«  \<nnv«!tvexe  »a  <*>• 


mmm  man 


DM    stationary  ; 
out  in   boiling  carrying  ill    il 
icnalco- 
■  i2«h  above  Mated,  wot 
into  a  bowl,  hcntcil  nt>ovo  Itie 
iperaturo  a(  which  repulxion  ol 


Jtuiil  Uko*  place,  (be  (•  "f  liiu 

"1   in*  rue  to  il»  hotline-point. 

In  fan.  theiuti- 

•Mad  of  eon  ulthlhatol 

Hi  ii. ii.  ax  the  temperature  of 

li  wnx  Liu1 


Wanner,  Came,  and  Effect  (/  lit  Dfttru"  -mi- 

Botleri.  in  the  MMral  ca-.ee  in  ii-AicA  1/  m-.y  MMT 

.    N    Of    iiv    M.    (.ALV-CAXAHT. 


1' I.  exploded 


Srvur-I: 

(recUngulnr 
and 
Moal) 

m»V  ll<: 


(if  large),  liy  an  vxrem  in    Ihr  ' 

riant  ie  foreo  of  Htrani.  \<tj 00 J  I 

tli..    rx«i»tui({   power  of   the  /-langerotn 
•  r,  »hcn  developed  »lo«ly  ' 

and  (rnulually. 
(If  large),  by  an  execa*  in  tin-  \ 

efaalfa.  foree  >■[-*••"»,  doro-  U, 

I.. p.. I   mj  rapidly  at  11xU.11-  [ 

ii u»lj. 


1  r.-nl 


(if  tmall),  by  an  tOMI  in   ' 
t'lutir  forty  of  ilram,  whrai  I 
die  ride**    an-    bOHjaila  of  fMPJBtfm 
an   equal   rounUnoo    in    all 
pal  l 

(if  large),  by  an  exceaa  in  ill"  1 
uliulii-  (ON*  of  -.team,  when  J 
ii.-.. iioj -,.ii  :.r  :■  etftola  rnte,  1  i.«__i._ 

and  when    the  ridel  an-  inca-  1 •""»"•" 
pable  of  tf[UoI  reaistancc  in  all 

Pure-.. 


S  II    Th.  boil- 

I.      ■    >.i-i 

hi    II. 1 
T<bl>.    Jr. 
fm4  la 

■  iimIIj  : 
>■-  tir  and  I'.- 

1-  #xUr- 
.  .   :    Ha 

WVMlll 

..loliud. 

Ihr-li.) 


:i.  .-rii..|i,  .1 


{ 


(.1  / ).  bj    pN     •l-Hal«*.["5l,Bh^ 


llimplnn-,    wlli'll  III.-   Hi.  run   I 

nulKcii  inly  eimdeiuwl, 
ifJfnMaTw  !«r/jr),  l.v  tin-  contact ' 


or  . 

daiiKrrou*,     I 

'.eir.-iiiimtaucrti  I 


j      .    1  I      of  o  forriini  "ubntaiice  (a  bad  I ..  , 

*•  l*r!br*t«d  j      ,,„„ „.r  „l  |„,lt)   wit),  the  i1'""'"1- 

I,     buiUr.liiiiii.iii.  J 


11.... 
•''Hi   U-di 


jHapOaffOd 


(if  large  or  mall),  by  tho  inllnm- 
mntiull  •  >!  :i  re-tuin   iiiluiue  t.f  | 
OXplOOtVO  EM  in  tin'  liri--|>lu.'.' 
nml  Hui'",  when  the  former  in 
cliaetL 

(il large  or  mall),  by  tho  tartan- 
tanvous  dercloiicmcnt  of  a 
large  volume  of  steam,  gene* 
rated  by  n  sufficient  quantity 
of  water  fiillliiK  on  a  coaside- 
tablo  Mirfarool  .  ml 

(if  large  w  >«i.i//).  l.j  1  in-  1- il 

produced  liy  th.i  dmitrortinn 
nf  iln-  ...|uilil)rium  of  il"'  bi- 
ll 1 .  r>. -nuns  in  ■ODBtH 
quouec  of  a  largo  accidental 
opening. 


i'lanifi-roiw 


ilniil-i  fi.li 


dtogi 


•  Oj   -  deke,"  is  understood  (lap^irt*,  Aoliom-ride,  &c.,)  tUc  *V>V.  CQc\«ia\%  w&>- 
itaucv  of  the  boiler. 


i  in  Germany. 

Th>:  municipal  coum-il  at  Chemnitx.  in 

».  were  desirous  at  co««ti 
a    rail-road    between     that    town    anil 

Dresden  :    li'.l    I  i:  M    u.ituiv 

reeving  cos 
cooution  of  such  »  project  ex- 
ISJieeJ,   the   eutfc 
■ iaelj  •  d  oo  an  efficient  pre- 

liminary survey^  tin-  expense  of  which, 
amounting,  u  it  was  estimated,  to  sixty 

ittd  iv.i in--.,  ilic'%  prop 
bj  menu  oi  4  two  fram 

Mori  nf  which  were  to  be  entitled 
In  taking  tboae  of  the  rail- 
ni.ul.  If  ii  »•«  (bund  to  he  prnc 
these  experimental   than 
publicly  aiinounci-il  aj  -   ludi- 

GIWM    scene   uf    person. il    OOnfJIl 

Hicks  and  Bata  arose  between  th.-  com- 
potitora,  in  tin  ii  anxlot}  10  wear  lb 
■hues,  and  Mveral  poraom  who  bad 

announced  their  intention  of  taking  two 
hundred  share*  could  only  obtain  two, 
hy  Knot  favour;  so  great  was  the  com- 
i  for  them,  th.it,  in  a  month,  the 
atr.ahbougb 
no  "111  1. 1  kiH'u  whether  the  projected 
rail-read  wore  practicable  or  not. 

Bored  I) 

M.  C  ie»l  kv<t  in,  IV  >. i. it.-,  that  at 

>\  of  ReuBa.  near  to  Tarragona. 

.in-    upward*   nf  une    hundred 

upwards  of  atoj 

in  the  village  of  Villasoea :  the  -apply  of 

water .  ufficient  forth 

fountaiii:..  fur  ll.r  pur|i'i«i-i  if  irrigation. 

ami  to  turn  the  nulls  in  the  neighbour- 

hum)  :  hut  it  i*  even  expected  that  a 
canal  may  ho  fed  from  these  source*. 

Go*  from  Plut. 

Qebat  advantage*  mar  be  anticipated 

fro i n  tlie  introduction  of  peat,  in  making 
or  gas-light  Itntf,  it  ll  low  ex- 
pensive than  the  DM  from  either  coul, 
mi,  or  resin:  second,  the  prodooe  la 
nearly  as  much  as  from 
stances:  third,  (be  gu  ii  nuiie  hann- 
affensive,  ami  baa  in  respect 
to  healthfalneaaf  great  advantagi 
I  In  others  :  fourth,  the  peat.  afti  i  hamiy 

'""■•ll     Used     fur      the      p.-mli.e 

DIB)  lie  used  for  fuel,  and  in  equal  to 
any  charcoal, 

According    to    Ihe    ■yperinw 
Merle,  who   is  director  of  a  gas  BOB) 

•  8ee  Vol.  I.  p.  SI. 


piny  in  France,  one  thousand  ki! 
men   of  peat,   when   distilled   like  J 
stone  coal,  for  two  bon 

i- nl  mine,  feet  of  jrns.  watch 
rather   weak    luii.inatine    pnwer 
contains  much  carbon,  and  w 
iliouith  apt  to  be  purified  by  oral 

it  di  il   more  of  ii- 
il   the 

three-fourths  or  an  hour  only,  flv 
sand  and  five  hundred  cubi 

gM  are  obtained,  which  |e 
afford  a  stronger  ami  whiter  light, 
coal  or  oil  gas. 

An   apparatus,   co:i 
densator  with  eighteen  tu 

tube   stands  in  a  rcservoii   of 
water,     10     ihnt    the    BBS    has    (n 

n  times  through  the  wa* 

iras  arrises  in  the  large  Rasom 
has  to  pass  through  two  layers 
lime;  the  gas  thus  purified,  may 
spired  without  any  di 

The  construction  of  nil  other  apos 
rat  us,  may  be  taade  like  that  for  olbrr 
cases. — s  Journal. 

Lunar  Influitme  on  the  ll  wither. 

M.    Kvbrkst,  bavins    observed   that 

the  grcatc.*t  number  of  she 
Spring  occur  at  the  new  moon,  baa 
drawn  up  a  table  of  the  quantity  of  rain 
(hllen  in  tli.  in  -i  li.iii 
year  fur  .  peiunl  of  ei-jht  seera,  specify 
numlier  of  rainy  days  before  or 
after  thi  luctiou  from 

tin-  tahie  i     "ii.it  i n..-. i  raiu  hi  -.  on  >b 

fifth,   tixth,    md  mivc  .-.. 
before,  and  on   the   sixth  after  the  new 
moon.    By  taking  the  number  ot'raimi 
■  \  erioiN,  in  i 
•  of  rain,  it  ippe 
the  eight   years,    fort)  I   were 

in   the  quarter  of  tin-   new  meeti 
in:  i,  ,i  nf  i in-  lunar  month  odb 
(jaTe  twenty  three.      \n  analog  I 
ference.  though  not  to  striking  nas  also 
observed   during   the  two    succeeding 
I  .lime,  and  the  pro- 
rat  m  ol  .  while 
remainder  of  the  year  the  reicrsc 
la"  Inilila. 

1  It  would  I--  desirable  if  M.  En 
obaervat  leductioni   eoeld   lw  re- 

pcatcd   P 

in.  ii ...-.  .!..:•  u-.i  I  tabic*  capable  of  furTushiag 
i  the  confirm  therwise,  of 

taXln;  k  <\ua«a,wm. — Eiutob.  1 


MI*  !    ■ 


urcanee.     No.  VI.         and  »i  ra»tl)  of  tha  inventor*  »nr  poor 


of  Britain  -lMriitjt  tu*  prowni 

I  up  totho  Mlh  ah  mpcof 

tnent  stamps  Biul  foes  on  patent*. 

ul 

hi    In*  h«en    paid   in 

nwit^y.  on  taking  <Hf  flr&t  *tcp», 


men,  (operative*.)   and   a   great   man* 
other*  oftlieui  pcr>iii*  tonhom  it 

■  •  toast 
£100  down.  b**-n  otil 

debt,  or  mortgage  or  «ii* , 
flieir   invention*,    either   whollj 
lb. 


NEW    PATBNTa    1836. 


l.i     ,  ,i,.i~tlo~ch  PikrtL  U  ltu»  an  vhkhll  •  ••  nlnl  udraaM;  *>  umdiI, 

IV.I..,.  illoulMUtbt  l*un*W Th.  .«jr-.«U,  r«. 

nm.  .  •  *  ammiat'tUaa  brm  a  RvtlcM  mUl.i  *ute*l.-' 


[IBS,     '  .    .'  ■•■■  .    I'rnnu- 

IHGu  J. ■us  TttojfAB  Birrs,  Smitlifield- 
[  Unv  UmiI., 

pronrwi   of    preparing    *\"> 
Ifum  in    llu»  making  of  brandy.      Aug. 
Fur.   (■■mm. 
18?.  Wn»*rsiir"l<.  k tos'.S: 

mlri,   Sarrji,    TurpentUn     and    T»r 

Dirtill  in  preferring 

tinW.      A  .  3. 

18*.  .  ihh.Mii,  Alva,   Stirling, 

iirfnttiitvr  :    for  iinpmM  mint. 

*  liBVliicH'ry   i-'X  curtill  : 

.truing,  piecing,  i  Irawiug 

■ 
ISA.  Rivut  RtciiAHu  Rnv.ii.n,   Al- 
taar-*!.,   RegentVpork,   MiHil*.. 
fcr  improvement*  In  tlic  couatructlon     i 

(■rrlkgrx  fur  tin-  eonvayai i  p 

,-.•■'■-,  ■■;  in.  rchandUo.     Aug.  ti. — Fob,  iT. 
I9Q,  Mornington-ploo , 

\  il-onginwr ; 
fcr  improvement*  in  rnilwavn  ami  in  the 
Meant  ■  ed  llivrvou,  and  (or 

■<Iut  purpose*.     Aug.  fi. — 1> 

.     TllOMA*   .T^IIN     I'tl.LUK.  C«ll 

etol-r-l. . 

neer;  for  *  new  or  Implored  ■en  m 
iab-n*  j  it  in  ■;  ur  stupping  tin-  radiant   lu-.ii 
mill    i-;.  lindl  r-    ..I 
atmm-mgi'"*.     Aug.  U.—l'i  li.  it. 

Hi  ii nh  Smith, Salfnnl,  f.nric., 
flaaansr,  and  JokU<  Smith,  Halifax,  York, 

thab    method   "i    ten 

ttlctcli  -Jilt    ClOtl)    !u    ItN 

•  ultli,  nuvi.  .    Muni. 

nee*  by  ma- 
ll).—Fi.li.  10. 

Dud- 

i'.'.>t(v.tfrr,    Inm-ini  i .'limit  :    tor  izn- 

KeeancaU  in  riot  pit-cliaiii*.     Aug.  1 1. — 
•.  II. 


I9L  Jo*u-u  tViLiiLAd*,  Morpeth,  ffor- 

IhajnitrUmi,  Rope-nuk<r;    f.«   improve* 

mtli  in  the  mannfrrtBr*  of  otaum.  Aug. 

ill. 

Bttauao  Lxiarr,  Ro>!iiwH..  Lain. 

bath,    '"irT-V,  (':>  il-i  -ligilii -it  :    '>r  kupftll*. 

i  other  float- 
ll. 

.  for  impniv.  in.  in-  in  ili.  mean* 
of  pr.-i.tnciii.1  inMnjitoncoui  ignition.  Aug. 
II.— Fab.  I).     For.  iimm. 

l!»7.  Bonn     ttUB  IIirukk.  IVIutd- 
.-'<..  Gorki  tor  unprovcmi . 
— Oct  1 1, 
i  nm*  llxtan,  Kff  ut'K- 
~|r.,  Midilx.,  Quit. ;  for  iiupro 
the  Btnirtuiv  and  eooibi 
■ppaiattia  omptorad  in  ll  a  mul 

h,  19, 
I'.rii.  TiUMAi  Oatunur,  KtU..  Meena- 

nii- :  lur  iinproti'iiu-uto   " 

Inc.    .,:i.l    othlT    ! :  - 1 .  ri  i  -  t.  ,  iiiiiiiii.inly 
.i.-li  iiiurliiiii'rj      tug.  Ifi.  —  l1 

■.'no.  Oaoaofl  !.>;>•.  ii,  Norfolk-et,,  I 
i. .ii,   IfiaVCr, .  ( 'ir]i.ni.T ;  tor  d 
BMuodot  ocameetlng  umil.iw^iaalie*  and 

hIiiiIIii-i,  nuoh  n«  an-  ueunlly  hung  and 
biilanci.'.l    by    Unea   and   eounterwi 

intll   till 

Aug.  I"..— i-v 

801.  U'n  i  i.\m  [''ariiKMUi.i.  Cooki:.  I'.  I 
tojr«n  Col  'Aflm,  Kh<|.;  I'ui  iinj-n.w - 

to  prodaoc 

.  ..niiini.nu  hi. .tin n  iippueabu)  to  fatiow 
puriioReB.     Aug.  17. —  Bah  '7- 

-'<>*-    -I - .-->:■■  1 1      IIajx,     Mnrgarct-etreet, 

CaTeudi>h-w|r.,  Midrl.e.,  Plumlu  r  |  l..r 
gnprovsmanla  in  tlie  nianuf/uMuru  of  wilt. 
AoV.  17.— (K-t.  17. 

90S,   h"ii..N._oi«    DI   Ti--.ii,     I'.i-.-v-   1.. 

li.'.lf.ir.ljtqr.,  Miiliir .  Military  anghwifir  : 
tot  iasproronientt  in  njaehinarj  toi  pro- 
pclljng  of  rccaola,  for  raining  water, 1 

for  turious  other  purposes.  Aug.  SO. — 
Fob.  25, 
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former  n.  oor  journal  will  be  found  Um  detail*  of  the 

eding>  lit'  tlii:  highly-tntercatillij  mo  ling  which  has  recently  taken 

Nil, — the  sixth  anniversary  of  die  ini|  '  hhwmIjiMI 

ted.     It  i«  m>t  our  intention,  theitfei<,  in  the  following  j 

•if  regular  statement  of  those  proceedings,  bat  merely  to  throw 

a  fan  of  a  general  nature  on  die  character  and  hmflamnj  of 

institution,  and  on  tin-  degree  of  success  with  which  it  appears  to  ua 

<  e   promoted  the  grand  objects  which  it  professes  to  hare  in  view 

recent  session,  as  well  as  to  comment  freely  on  what   hat 

us  M  defective  in   its  arrangements.     This  hitter  part  of  our  task 

I    hardly  say)   is  undertaken  in  no  other   spirit  than  that  j>f 

most  sincere   good-will  toward-   this    Institution;  and  with  no  other 

tluui  the  earnest   wish  to   OOQirlbutfl  (if  anything  we  can  suggest 

conceived   lik.lv  to  do  so)  to  the  still  further  asi— fsm  of  its 

i    efficiency; — to   the   yet   wider   diffusion   and    more   effectual 

[on  of  those  important  benefit*  which  it  hatalnadj  oonicmd, 

m>1  is  at  presi  n  m  the  science  of  thi*  country.     Wi  bwra 

us  more  than  oi  ice  the  commencement  of  our  journal  taken 

occasion  to  uphold  the  claims  of  the  British  on,  and  i"  di  fend 

and  .■••  ■   8M   well   aware   it    has 
ntitli  "1  with       But  we  fed 

sssercd.  that  the  mere  odvantagi  which  those  enemi  -  possess  againi 
■nil  of  which  they  arc     ircr   »low  t<i  nvail  tfa  ,  .ire  to  Iw  found, 

a  fact,  in  soiin  which  si'  ution  of  tin-  .', 

cation  has  hithei  to  laboured;  but  which,  we  li  -I  a-sund,  i:-  enlightened 
uml  supporters  will  not  ho  slow  to  perceive  or  to  amend. 
The  nature,  objects,  and  claims  of  the  British  Aaaocintioa,  an  but 
impel  iderstood  throughout   the  country.      The  men    of  ■in-nee 

assemble;  they  prosecute  their  respective  discussions,  hut  forget  tli.it  the 
public  at  I  ning  -ill  tin-  uliil-'  uninformed   as  to  the  gen.  ...I 

purport  and  fa  ndency  of  the  objects  for  which  tlnv  .in    isaembled.     The 
AuocialioH  dues  mil  explain  itself  '"  '''"'  public. 

IT. e  town  in  which  the  meeting  is  to  lie  held,  a  few  days  previous 
logins  to  awume  au  appearance  of  unusual  hustle.     Strangers  (some  of 

be    confessed,    of  htiangc    and    iineouih    appearance)    are 

seen  in  groups  perambulating  its  pavements,  uttering  their  greetings  in 
the   market-place,  and  discussing  science   at   tin-  corners  of  the  streets. 
Anxious  inquiries  are  heard  from  the  ladies, — "  Who  is  thai  genus  wUt 
his  hair  about  his  shoulders;"  and   "Can   you  point:  out  In  DM  Professor 
m-  lie  ■."    At  length, on  the  Monday  morning,  work  commences:  the 
-ophers  are  all  closeted  in  their  respective  sections.     No  one  out- 
of-doors  know*  what  they  are  doing;  but  all  are  led  to  believe  that  it  is 
something  extremely  profound  and  important.     At   length,  (after  due 
Vr,;..    //-  N  » 
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honour  done  to  the  ordinary.)  the  grand  epoch  of  the  evening  meetiaf. 
arriv.  -.     'flu-  ..•.-..  ml. I;,  -v.... i, i,  ..>   the  theatre,  is  crowded  with  anxio* 

i\| tnnts.  ;ill  looking  out  fur  amusement  OT  instruction,  as  tin?  cue  mar 

l>. .  tot  the  gratification  of  their  curiosity,  or  the  indulgence  of  thrir 
risibility;— -equally  prepared  to  follow  the  most  sublime  abstraction 
t.i  I.,   entertained   with  whatever  amusement  philosophy  may  be  capabk 
of  affording;  bat  hardlj    tnj    perhaps,  in  the  assembly,  A<  ';<!ha\ 

Ctmctption  tf  the  precise  object  which  has  brought  them  together. 
do  the  proceedings,  (when,  after  due  di  lay,  they  commence,)  afford  much 
elucidation  on  toil  head.     1  he  last  year's  president  roi  chair 

with  a  few  words  about  li ir  and  distinction,  pride  and  hnppinrw:  tW 

new  president  takes  ii  11 T 1 1 1  rimiiar  expressions  of  unworthincas  sal 
incapacity,  of  seal  and  devotion  to  the  cause  of  the  advancement  rf 
nee.  Abstracts  of  the  proceedings  of  the  morning  in  each  of  tar 
sections  are  rend  by  rim  rispective  chairmen,  which  are  for  the  most  pa* 
wholly  inaudible:  and  when  tlnv.nr  not,  are  rendered  so  by  the  art 
utuiiitiir.il  preference  givi  a  by  the  company  to  conversation  rather  than* 
string  of  techmosJ  aonwDcIatarsj. 

On  the  mornings  of  the  other  days,  precisely  tin-  saiiv  1:0111 
pursued;  and  while  some  evenings  are  left  open  t..  be  tilled  up  \>) 
amusements  as  chance  may  supply,  on   the  others,    the  .nenl 

-.  m bly  takes  place,   the  proceedings    b.  ing  so  far   diversified  thai 
one  or  more  scientific  topics  are  discussed, — restricted   usually  to 
of  geology,  and   illustrated  by  that  species  of  eloquence   which   so  pecu- 
liarly characterizes  the  geological  school,  nnd  tends  to  render  its  doctrines 
so  singularly  acceptable  to  the  ladies.     At  the  concluding  meeting,  little 
more   is  done    to  the  puqmsc  than  at  any  of  the  preceding.     Wi 

wanting  in  philosophic  expositi i(  truth  is  amply  crimperi-atcd,  and  at 

a  cheap  rate,  by  superabundance  of  flattery,  and  compliments,   (not 
always   such    as  we    should    consider  the   most   happy   or 
imagined,)  to  the  fair  sex.     Everything  is  hurry,  apology,  and  a 
meat;    and  the  chairman  dissolves  the  meeting  with  a  reiterate 
thanks  and   congratulations,  nnd  announcements   of  the  coming:, 
of  the  next  anniversary. 

It  may  be  asked,  is  this  the  language  of  friends  to  the  Associ 
Is  it  the  part  of  its  admirers  and  supporters  thus  to  expose  its  weakliest! 
We  reply  that  wc  wish   to  expose  the  defects  in  the  working  of  th« 
system,  because  we  are  sure  that  they  admit  of  easy  remedy,  and  thai 
they  have  only  to  be  pointed  out  and  duly  a  .anniented  upon,  to  enernt* 
the  adoption  of  sin  li  remedy.     We  expose  the  weakness  of 
oiation  in  these  minor  points,  because  we  are  assured  that  it  has  • 
itself  the  elements  of  gigantic  strength,  which  only  require  to  lie  called 
forth  and   developed,  to    evince  its   full  efficiency  in   securing    the   great 
objects  of  its  formation. 

From  what  wc  have  above  remarked,  it  will  be  obvious,  our  fir* 
impression  is,  as  to  the  necessity  for  a  more  systematic  course  of  public 
exposition  ttf  Iht  objects  of  the  Association,  At  the  opening  m 
we  would  have  the  mere  formalities  as  much  as  possible  abridged.  Wi 
would  look  to  the  president,  or  perhaps,  taVWt  to  wkm  one  of  the  vice- 
pnddmt*,  for  a  luminous  tuid  popular.  expWaJao'a  tf  "tot  «*ft»A  " 
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ml  views  of  the  AsMOCSBtsan;   which,  us   the  meeting  i»  held  every  year 
in  a  new    place,  B&d  ■  considerable  portion  of  the  members  is  always 
would  be  :  important  and  instru i 

tppsjitjon. 

The  address  which  lias  been  annually  drawn  up  bj  the  secretary, 

reporting  the  progi I'  tin    scientific  labour*  of  the  Associuti  • 

•utf  year,   biu  always   appeared    to  us   a  must  iin ;tlu.«l-I.-  feature  ill 

she   proceedings.     This  we  are  especially  desirous  to  see  kept  up,  tnd 

tded,  and improved.    We  an  not  sure,  wttetam, ooaridi  liigh 

itnpoi :  rhis  duty,  mid  that  we  cannot  always  reckon  uim,ji  having 

such  secretaries  as  some  of  those  who  hare  hitherto  tilled  the  office, — it 

might  not  he  o  hint  worthy  of  consideration,  for  /A.  001  Hi  n.  to  he  charged 

trilh  the  production  of  tucJl  a  report,   with  expn  ion  for  putting 

t  into  the  hands  of  some  member  who  is  able  to  do  justice  to  it  in  the 

a   point    of   increasing   importance,  as   the   assemblies   of  the 

Association  are  becoming  yearly  so  much  more  numerous,  and  the  placet 

>3  necessarily  so  large,  that  few  speaker*  can   bo  hear>l   in 

I'll'   reports  of  the  ppx-ecdings  of  the  section*  very  properly  form 
an  integrant  aii  mi'   in  the  proceedings  of  the  general 

meeting*.     They   are,    in    fact,   the   connecting   links    which    m 
unit-   the  distinct  sections  into  the  one  great  body  of  the  Association. 
At  the  Oxford  meeting  the  general  BMenblics  were  held  in  tlic  middle 
of  the  day;  and  this  arrangement  j.  udered  manifestly  conspicuou- 

'    of  the  entire  meeting.     At   these  assemblies,  the  reports  on  Hu 
present  state  ..:  tranches  of  science  were  reiul :  they  onnsti- 

ulcd  the  main  and  essential  portion  of  the  whole  to  which  the  sections 
were  but  subsidiary;  the  main  trunk  from  which  the  sections  branched 
off.  This  arrangement  ba*J  been  discontinued.  We  arc  among  those 
who  deeply  regret  it.  but  we  fear  the  general  opinion  of  the  members  is 
against  us,  rind  that  thi  ra  is  little  probability  of  its  being  revived. 

present  constitution  of  the  Association  is  rather  a  confederal ion 

led  minor  scientific  states  than  one  grand  republic  of 

•  i.phy,  divided  into  subordin  cte.     This  we  regret  j  but,  a* 

we  conceive  it  doubly  important   to  keep  up  in  an  effective  state 

that  which  now  forms  almost  the   sole  semblance  of  the  union; — the 

homage  paid  by  the  section*   to    their  sovereign  body  and  parent  stock, 

even  if  it  be  little  more  than  in  form. 

we  Ii  tve  already  observed,  this  reading  of  the  reports  is  on  all 
hands,  we  believe,  allowed  to  be  (as  at  present  conducted)  the  very 
worst  feature  in  the  arrangement  of  the  society's  proceedings.  Yet  it 
cannot  be  dispensed  with.  Indeed  it  is  extremely  important  in  oil 
points  of  view,  for  the  several  sections  have  no  other  means  of  cominu- 
BSCating  their  respective  proceedings  to  each  other;  .-mil  tie:  members 
ie  section  are  anxious  to  know  what  has  been  doin"  in  another; 
which,  unless  gifted  with  ubiquity,  they  can  only  do  at  the  evening 
re-union.  The  only  plan  we  conceive  capable  of  adoption,  is  a  syste- 
matic extension  of  that  which  has  been  partially  followed  at  Bristol, 
and  at  some  previous  meetings.  In  one  or  two  in»tanc*»,  emuaevA  va&- 
.,  connected  witi   some  of  the  sections,  have  been  ea\\e&  mtjQVi  \» 
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come  forward  am  i   the   formal  reading  of  the  abstracts,  and  give  son« 

general  ami  popular   hcouoI   'it'   anv  material  and   striking  investigation* 

or  discovi  lie-    whieh    1 1 1 .  ■  <    Ii;ivi     hei   n    a  II need   III    tie 

Now  what  we  would    bint,    i:-,    that    tlii«;   should    be  .il.irl, 

and  systematically  in  nftffOMM   W   all  (lit-  sections.      With  Ulit  »i>  ■ 
the  formal  abstract    1"'    ivdiiced    to    1 1"  ad  let, 

some    member   (not   on    the   hazard    of  the    moment,    but  duly   selects! 

be&rehand,  bv  the  committee  of  the  section)  u  fonraid  •• 

-lioii,  luminous,   condensed  popular  sketch  of  the  most  striking  parts  of 

tin-  proceedings,  under  the  sanction  of   the    com  miller,  thus  all  mvidiuW- 

ness  as  to  the  selection  of  topics,  and  the  estimate  of  the  merits  of  the 
in v .  , ligation  would  be  don.'  away. 

In  immediate  connexion  v% i r  1 1  thi*  last  idea,  we  further  conceit* 
it  would  be  of  gTeat  utility,  if  a  general  report  of  the  progress  made  by 
each  section  during  the  past  year,  were  regularly  prepared  some  ti:-f 
previous  to  each  meeting,  under  the  immediate  direction  of  the  sectional 
eommittee,  and  handed  in  to  the  secretary  of  the  meeting.  Thu 
details  would  be  in  a  great  degree  supplied  him  upon  which  his  annual 
report  might  be  founded;  these  sectional  report:;  might  lie  printed 
entire  in  the  society's  aim  mil  volume,  though  not  read  at  the  meeting*! 
liny  night,  however,  it'  thought  desirable,  he  read  at  the  open: 
eaeli  section,  in  the  same  manner  as  the  secretary's  general  report  is  wail 
at  the  opening  of  the  general  meeting. 

There  is  one  extremely  important  point  to  which  we  wish  espe- 
cially to  direct,  the  attention  of  those  interested  (and  wc  hope  all  our 
readers  are  so)  in  these  meetings,  we  mean  the  exhibition  of  models, 
nuit/iincs,  and  other  objects  of  interest  and  curiosity.     Th  ry  for 

some  provision  for  this  object  has    been   felt  at   every   meeting  hitherto, 
and  we  believe  the  means  of  supplying  it  have  already  formed  the 
ject  of  serious  discussion  in  the  council.      Wc    believe   it    is    in   contem- 
plation,   at    least,   we   an-   assured    it.   would   he   eniinentl;  :ng  of 
consideration,  to  set  apart  some    one   large   room,   or    repository,    which 
should  be  open  during  the  whole  time   of  the  meeting  tor  the  sole  pur- 
pose just  mentioned.      Into  this  exhibition    might  he   admitted  (sul-jiri 
of  course  to  the  management   of  a   special    -aib-committee),   models  and 
machines,  intended  to  be  described    or    ret'eired  loin  communications  t« 
be  given  to  the  sections;  or  such    as  display  any  novelty    of  princii 
improvement;  the  inventors  of  which  may  choose   to   attend   an'! 
explanations  of  them   in  the  room.     Above   all,  opportunity  would  be 
thus  afforded  to  the  ingenious  artisans  of  the  place  when-  the  i 
held,  to  bring  forward  their  inventions,  who  would  thus  be  led  to  fee!  an 
increased  interest  in   the  institution,  extremely  desirable  to  be  excited, 
both  for  their  own  benefit,   and  that   of  the    Association.     Nothing,  we 
arc  convinced,  would  tend   in  a  higher  degree  to  the  utility,  as  well  n* 
popularity,  of  the  institution.     It  at  present  wants  a  connecting  link  with 
the  practical  and  working  men.     Nothing  would  tend  more  effc-c 
to  supply  the  deficiency,  than  such  an  arrangement  as  that  at  which  we 
have  hinted.     It  would  besides  furnish  a  highly-agreeable  resource 
great  number  of  visiters,  who  may  be  little  disposed  to  spend  the  whole 
morning  in  the  more  dry  details  of  the  sectional  discussions.      It  would 
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afford  an  agreeable  promenade,  for  the  Mies,  and  we  wriouxly  think  r 

■  miikc  tli  mi  Bting  acceptable  to  them  is  really 

ighl    importance.     Wn  will  not,   however,  dilate  on  this 

iwcvcr   tempting,   bul    we  cannot  quit  the  immediate 

(  of  the  exhibition  of  art*  without  referring  to    the   pnM'tical  argu- 

iii'  ni  in  l.i  out  ol   it,  ••  hich  we  have  lately  been  enabled  to  appreciate  in 

\i\  full  force,  from  attending  the  anniversary  of  the  Royal   Polytechnic 

of  Cornwall,  which    (a*   our   readers   are   aware)   occurred   at 

■'utli,  vi 1 1 ■ . t *  1  v  aftes  the  Bristol  meeting,     This  year's  assemblage  wa« 

ruished  by  the  presence  of  wrtnl  eminent  members  of  the  UritUh 

■iiMil' ml  to  hare  been  an  unusually 

brilliant   rod   wcwfaj   one.     Those   ^ i».i t«-rs,   "one  and   all,"   (in  the 

h  phrase,)  agreed   that   the  British    \i  Delation  could  not  follow  a 

del.     The   capacious  room  of  this  institution   was  filled  with 

ni'  n     "I   orcrj    di  icription   of  works  of  art,  M  well  as 

hed  by  the  exhibition  ol  osl   important   expi  i  a  (he 

more  abstract  departments  of  science. 

<if  cawm  chiefly  in  the  farmer  points  of  Tint  that  m  now 
fer  to  it.    The  display  of  mechanical  vnm-   (which  in  untaught  and 

native  exuberance,  ringularlj  abounds  in  this  | i P  the  kingdom), 

not  <inly  in  the  highest  dcgrci  credit  ihk  aad  instructive,  but  (wl 
-  iii"-i   to  <"ii   presenl  purpose)  i  icited.  for  two  successive  days,  die 
most  lively  int  one  crowds,  not  only  of  tlw  philosophie  visiters, 

and  the  intelligent  men  of  pi  ionoc  connected  with  tin-  mines, 

but  also  :ni g  the   elegant  grou [is   in  which  all    the  beaut]  aad  fashion 

ghbonrh I  displayed  ii   ilfj  mid,  what  is  most  valuable,  of  all, 

among  the  working  of  il mmunity,  whoso  curiosity  had  not 

I  evi  11  "a  the  iliinl  day  of  ill  ■  exhibition.  Wo  ourselves 
heard  a  ragged  archill  in  the  street,  exult  thai  I"-  had  -"i  :i  holiday 
to  go  to  the  Polytechnic. 

W\  bare  already  adverted  to  tin-  mi|"n i:m.i-  we  attach  to  whatever 
caaiacrcaM  the  gem  ral  popularity  of  these  met  tings.   And  Bsnredlj.ou 

of  the  RlOSt  material  points  in  reference  to  tin.  i.lijerf,    i«   the  due  supply 

nusement  blended  with  instruction,  on  those  erenings  on  which 
there  is  no  general  meeting.  Lastead  of  teaviag  this  to  chance,  or  to 
the  opportuniti'  .  however  liberally  given,  by  the  throwing  open  of 
room*  or  institutions,  public  or  nm.ifc,   wi  would  great!]  prefer  seeing 

n  under   tin    special    superintendence  of  ihe  Association 

itself,   and    made     i    : . ■■_;  li Li r   .md    systematic  part  of  its  plan.      Nothing 

KCBIS  SO  well  calculated   t"  i.rVcct  tins  desirntile   end.   a-,   opening  a  large 

viiLii'ii,',    iii  which   the  parties  collected  might 

1     nil ■!■■  "in.--.-  or  sdentifio  discussion    as  their  respective 

tastes  led  them;  and  to  this  it  would,  perhaps,  be  by  no  means  difficult 

to  append    the   delivery  of   - [inpulai    lectures,   perhaps    in    adjacent 

are  that  more  than  one  are  going  on  at  the  same  time,   to 
prevent  undue  crowding  to  one. 

hi   thus   throwing  out  our  suggestions,   it   must  not  he  imagined 
in   iui  obtrusive  tune,   as  laying  down  the  law  to 
those  concern  is   the  government  and  rugcJa&aa,  l>^  ^ 

:,'*;— "i'J",    on   the   other  hand,   that   we    arc  niomuVgvvvn.^,  ft*M 
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remarks  as  if  from  authority      "tVi    know   not   whether  thoRC,  or 
similar  improv.                 ire  likely  t<i  1«  actually  adopted;   we  state 
Bunlj  aa  our  oonriotions,   derived   from  the  continued  «•■>  inll 

tin  pnvions  meetings,  and  dictated  by  the  mosl  rinccn  -/'id  will  towanW 
tin  \ wii-iatiiiii,  - 1 1 1 •  1  (be  BMtl  ardent  wishes  for  its  prmpority. 
l..-ii .-,.■  n  is  on  all  hands  agreed,  thai  the  Bristol  meeting  was  mors 
povtatrl  and  successful  in  its  .-.. \al  butmrt*,  than  any  of  it»  pre- 
cursors: while,  at  the  same  time,  it  wus  leal  so  in  its  public  sittings.  W« 
understand  the  general  impression  as  to  the  only  portions  of  the  pnbBe 
proceedings,  which  were  other  than  mere  forms  (and  those  most  irregu- 
larly conducted),  ivu<,  tli  it  gcolo^i  usurped  the  whole  empire  of  science; 
and                     il "i  il'>  int)  ruled  over  geology. 

To  take  a  sin  ■  of  want  of  management,  without  invi 

.  we  "ill  r.  I.  r  to  Hi.  Daub,  ay's  lecture  <m  mineral  ■waters  and 
hot  springs.  Tie-  subject  might  lie  supposed  likely  to  prove  interesting 
and  '   to  the   total  unfitness  of  th  or   such  an 

exhibition,  the  diagrams  were  ill-aeen,  and  tin-  details  wen-  lost.    Then, 
Dr.  Daubeny  having  maintained,  wits  hi-  well-kjiown  ability,  the  doc- 
trine of  chemical  decomposition  us  the  source  of  volcanoes,  instead  of  a 
centnd  heat,    he  was  opposed  with  great  m1i.hu  nee   by  Prof  - 
wick,  and  owing  to  the  wnnt  of  efficient  previous  arrangement,  Di 
else  was   called  up,   nor  were   the  general   bearings  ol   the  ease  at  all 
brought   before  the  audience,  who  no  doubl   thought  Dr.  I>.'s  argu 
completely  set  down  by  his  opponent, — nothing  "as  elicited  to  sin".-, 
it  is  a  subject  on  which  the  arguments  either  way  are  nlnn 
plausible:  and  the  term  an/ml  heat  must  be  purely  hypothetical:  ***- 
lerranean  heat  we  can  readily  allow,  but  not  necessarily  cenlraL 

In  the  sections,  perhaps,  the  only  difficulty  is  that  of  inducing 
those  who  come  forward  with  communications,  to  abstain  from  length- 
ened details,  and  give  the  essence  of  theii  investigations  in  a  more  con- 
densed form.  This  was  strikingly  exemplified  in  several  papers  real  in 
the  physical  and  mechanical  sections.  We  observed  the  attetidam 
tin  former  fall  oft* greatly  after  the  first  day:  wc  know  not  to  what 
this  was  to  he  ascribed,  except  the  one  just  referred  to.  The  papers  on 
tie  -u. reeding  days  were  no  way  inferior  in  interest;  but  we  believe 
complaints  of  tliR  length  of  detail  general. 

Tin'  extremely  important  discoveries  of  .Mr.  K.  \V.  Fox,  and  of  Mr. 
i  v oss,  mi  the  electrical,  or  galvanic,  action,  continually  at  work  in  the 
interior  of  the  earth,  by  means  of  which  these  gentlemen  hi 
actual  experiment,  the  deposition  of  metallic  veins,  and  the  formation  of 
crystal.:  can  be  effected,  were  most  properly  brought  before  the  society  at 

I  :;i  nei.il  nici  tin".     Imt  why  ilnn  wen-  not  dj veries  in  other  branches 

of  science  similarly  slated?   that    is  to  say,    why  was  not  provision  made 
for  their  being  SO  stated?     The  valuable  advance.,  made  hi  it v  by 

Mr.  Snow    Harris,     ivoiild    equally  claim    to  he  commented    npo-.i;  as  well 

as  the  extension  of  the  undulatory  theory  of  light  by  Prof  foccul* 

lagh;  tin- motion  of  waves.  I,.,  Mr.  [,us-..ll;  and  several  other  importanl 

tigations  which  we  could   name.      A  fair  and  equal  share  of 'ullen- 

fiou  to  each  branch  of  xcience,   and  ••>.  seAectwnk  n't  "u\  suAiAXn  es\<aiuum 

of  each  (we  BsTve  before  observed"),  witt,  we  ««.*&,  V*  w  \  ,«&** 
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>     regulation  of  future  general  meetings.     Out  the  preva- 
lent disposition  swiw  to   be  Tcry  orach   in   (avow-or  abridging 

M    Otlll  I    I  •■■■'■   'v:ll    bt 

found  at  oni  a  it ■'!'•  ■••  ltd  to  this  a  I     md  more  tonducivi    in  th 

i  doc  arrangement  t'nr  condensed  statement*-  i,i  the 
■ost  prominent  results  in  each  branch,  from  thoM  lust  skilled  in  that 
branch,  and  lx-«t  able  to  communicate  their  knowi 

Upon  the  whole,  m  think  it  will  be  apparent,  from  what  we 
advanced,  that  our  good  withes  for  tbe  lu  rinsrlsg  efficiency  of  the  British 
Association  lead  us   to  insist  mainly  ■  -n   il.l-  general  principle,   the  union 
Btralixatioa  (to  us.  )  of  the 

clcji.irtin.r  nblio  exposition  of  the   leading  dieoOTCoet,  and  the 

tional  discussion  rinciplss,  united  into  a  nun.- 

mat!  Add    to  this    tin-    aclmii.il.l.-    pi  m  o!    an    i-xlii- 

ion  or"  tin   iniili.inir,i]  arts,  anil  the  opening  of  a  regular  convent). 

think,  iritl  oprov t.  nol  meeting  will  fnr 

advances  of  fonner  aeeeii 
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No.  v. 

Wm»  speaking  of  ••  ( ')u-mie;d  Affinity,"  at  page  41,  it  was  my  obje  I 
to  show  that  a  great  many  very  beautiful  and  instructive  tlflHlWDtBrtt 
could  be  nii'l'  "itli  the  common  leids,  nlkellM,  metal*,  salts,  &<•.:  tliat  a 
little  caution  WOS  necessity  In  r\\»  sinUU  in;-.  l>ut  HO  very  peculiar  or 
particular  management.  By  ilii--  I  rosao  thai  the  "chflxucehf  already 
:  oi  are  all  tangible  bodies,  either  fluid  or  totid;  far  instance,  a 

ii  quantity  of  tulphuric  arid  can  be  pound  from  ■  bottle  into  a 
glass,  with  as  much    facility  SI    wim-     i]     ■. . . i ( . ■  r  ;   .mil    .1    pi.,-,-  of  jhi/i;\mi, 
n'/rcr,  or  prarlann,  ran  lie  weighed  "wit!  u  Brat  li  fiu  illty  ai  tea,  ooffee, 
or  tugtir.      But   there  an-  .1  number  of  "chemicals"    which  are  not 
pass  and  tangible  forms  of  matter.     Many  of  these  are  porf  'eible, 

ghly-attemi  itcd    and    elastic   natures:    they  cannot  be  confined, 
.    or    rt'eighrrt,   by    ordinary    processes.       Yet    the    skill    M  the 

1-1   has  invented   methods  of  operating  upon  them  with  as  much 
rase  and  certainty  ns  upon  grosser  tonus  of  mailer;   and  it   is  found  that 
IhmIi.      :,:.    perfectly  materia/   and    /mnilcni/ilr  ;ih  any  jluitln  or 
totids.  allhOQ  'It   thej  are  of  an  ti.  rijbrm  111   !•'"■<"">■  nature. 

Tbe  deportmi  nl   of  science  ii  lating  to  monipulationi  witib  gauou 
bodies  i*  called   Pneumatic  Chemistry.     The  celebrated   Dr.  Hales 

r.  and   the  yet  more  celebrated   Dr.  Priestley  its  greatest  im- 
■  =  ■■•  I .    n   indefatigable  and  ingenious  was   he  in  ex  pi 
and  <■'  ■■•.,   that  little  room  was  left  for  any  improvement  upon  his 

i;   and  as  it  appears  in  our  laboratories  at  tie   present 
day,  consider  ii  as  almost  entirely  of  Dr. Priestley's  invention." 

Wilt  then,  we  bare  now  to  experiment;  ttoAnsn  ftj*  ^ooav% 

cbemitt  must  /«•  entirely  dependent  upon  his  own  sV'iYY  8B&  TOtvAnssa 
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rf  Dp  ntillg  It  is  (rue  that  gases  con  lie  bought,  for  in  a  "Catalogs* 
■f  Chemicals"  now  beforo  mo,  o.ri/gen  and  hydrogen  gases  are  anangtd 
in  "  close  column"  with  thr  grosser  forms  of  matter,  and  rcsPCttivrl* 
tickctted  ut  "  sixpence  per  gallon. "  But  he  who  would  go  to  a  shop  for» 
gallon  of  "  ready-made"  gas,  is  a  philosophical  gentleman  and  not  a  the 
Hijt  ftuit  is  a  wide  distinction  to  be  drawn  between  these  two  per- 
BOnagc".      Thi  ml:  viilli  lli"  splendour  of  apparatus,  captn 

with  tin-  noatne«s  of  n   case   of  bottles,  and    enchanted  with   the  idi 
having  a  gallon  of  ready-made  gas,  to   save  .ill   dirt  mid  trouble.      The 
other  cares  none  for  splendour,  and  only  for  neatness,   ta  much  as  it 
:nt.  I v  requisite  for  accuracy.     He  laughs  at  dirt,  and  trouble,  and 
read}  made  gas;  and  when  he   require*   a   gallon  of  oxygen,   Im  6 
his  own  coals,  lights  his  own  furnace-fm\  his  own  appro 

and  feels  a  philosophic  pleasure  in  watching  the  progress  of  the  bubbling: 
element. 

A    n  know  ledge  of  the  preparation  and  properties  of  oxygen  gas  is 
of  the  first  interest  and  importance  to  the  juvenile  student,   1  shall  now 
endeavour  to  put  him  in  possession  of  the  mode  of  "per-atine;  »itli 
invisible  gaseous   body:  perhaps  my  details  may  appear  too  minute,  but 
remembi  r  llie  motto, — "  II  /nut  savoir  maniputer." 

I    ilien,  as  regards  the  apparatu-   necessary  for  the  reseaieli. 
( 'oiisider.il ile   heat   is   requisite   for   the   production   of  oxygen.       < 
retorts  "  will  not  stand  the  lire."  sad  iron  ones  of  the  common  form  are 
but  very  rarely  met  with.    The.  following  contrivance  nut)  be  resorted  to, 
and  it  will  prove  a  useful  and  serviceable  apparatus  in  many  ©pi  rati 

Bate  an  iron  gun-barrel,  or  what  is  even  better,  s  piece  of  wrought- 
iron  gas-tube,  rather  more  than  an  inch  in  the  bore,  welded  up  do 
one  end:  the  smith  can  soon  do  this.  If  a  gun-havrel,  the  hr.i'eli  ami 
tunrli-hole  must  be  the'eloscd  end:  from  2  feet  to  2  fa  I  ii  inches  "HI  bfl 
quite  long  enough.  Tliis  forms  a  sort  of  retort  which  is  to  contain  the 
material  for  evolving  oxygen. 

This  material  is  very  abundant,  and  very  well  known  as  black  oxide 
qf  manganese,   or  sometimes  it  is  simply  called  manganese;   four  or  five 
pounds  will  be  required.     It  is  a  black  powder,  sometimes  very  coarse, 
and  sometimes  very  fine;  if  the  latter,  it  is  apt  to  be  damp,  for 
la/gntntlric  to  a  considerable  extent,   ami   requires  to  be  perfectly 
before  use.     This  is  easily  effected  by  spreading  it  on  the  hot  hob  of  the 
grate,  or  heating   it  gently  on  a  shovel  held  over  the  fire.     If  a  small 
pane  of  cold  window-gloss   be  now  held  over  it  you  will  find  the  j;Lt«s 
iir.iantly  dimmed  on  its  lower  surface,  in  consequence  of  the  vojk/u 
the  water   or  slaim  ri-iiig  from   the   manganese,   and  being  condensed  by 
the  cold  mii  face  of  the  glass:  stir  the  manganese  with  tin  iron-wire,  s> 
thnt  all  parts  of  it  may  get  their  full  share  of  heat;  test  for  wati  I  every 
bow  ami  than  with  tbe  glass  plate,  and  wheu  it  remains  bright  and 
you   mny  be  sure   that  the  manganese   is   properly  dried   and   fit   to   be 
removed  from  the  tin  .     Sweep  it  from  the  hob,  or  pour  it  from  the 
hovel  on  to  a  plate  of  tin  slightly  bent  in  the  middle,  as  thus  *>ss>w^^' 
which  is  a  convenient  form  for  pouring  the  powder  into  the  iron  tul 
ilii-  must  be  done  until  it  is  about  half,  or  T&ttun  \ea*  CUw\W>S  Wv\. 
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lii   mangantte  must  be  poui«d  in  ligklli/ and  not  rammed  dow u, 
and  it*  quantity  in  the   tube  can  be  easily  ascertained    by  a  enne  or 
thrust    Am  »•••      Hiving  nooeaxied   ihu«  fur,   the  next 

step  ix  to  til  a  good  Round  cork  to  the  end  of  the  tube:  a  hole  is  re- 
ijuinKl  through  the  cork,  which  is  ray  easily  and  neatly  made,  fir*t 
with  u  brad-awl,  and  then  enlarge  <  "  rat-tail  tile."  until  the  and 

of  n  half-inch  pewter  pipe,  al I  9  feat  long  fits  lightlj  bate  it.     A 

of  bladder,  well  soaked  in    water  until    it    in   quite   soft  and  gi 
most   now  be  put   round  the  iron  tube,  near  the  cork,  and  neatly  and 
•moot  hi v  made  to  surround  the  cork.  Bad  part  trf  the  pewter  to 
it  round  with  string,  and  thus  a  capital  COfW qghf  jour)  Bid 

g  to  be  done,  is  to  bend   tl  ■  uiIk-.     Suppose  the 

i  line  between  these  parentheses  (^^^™^  )  to  rcproenr  tha 

iron,  and  the  narrow  line  tha  pewter  cube.     The  latter  must  lie  beat  so 

ui  to  fbnn  this  figure  (  I         ).     The  object  of  doing  thi-  wffl 

appear  presently;    nnd  now  the  apparatus   foi    evolving  oxygen  gas  is 
pktc:    th*:   apparatus    for    collating    it    remains   to  ribed. 

Tlii.i  is  rerj  simple  and  oncxpeaaire.     A  tub,  pan,  or  trougl 
or  metal,  about  the  size  and  shape  of  a  "foot-pan,"  (and,  indeed, 

neat  japanned  "foot-pans"  now  in  fashion,  pur] ej 

must  have  a  tin  or  wooden  shelf,  about  0  inches  wide  fixed  right  ai 

it  at  one  ml.  about  "2  inches  down  from  tlir  t . . |>  of  the  tub  or  pan,  and 

in  this  shelf  no  i  hole  j  of  jui  inch  in  dnuneti  rs  this  i 

matmatk  trough,  which  is  to  be  filled  with  water,  so  thai  the  shelf 
may  be  an  inch  beneath  its  rorface.  The  next  thing  "ill  !»■  (■■  provide 
some  pint  or  quart  wide  mouthed  glass  bottle*,  with  ground-glan  stop- 
pers, which  arc  to  I"-  tightly  smcarea  on  the  ground  parts  with  pomatum 
or  tallow:  iliis  i-  best  done  by  wiping  the  neck  and  the  stop|"  i  both 
perfectly  dry;  and  then  taking  a  bit  of  pomatum  or  tallow  on  the  point 
of  tin-  finger,  and  applying  it  to  tin-  stopper,  which  it'  than  put  in  its 
place,  and  turned  griiily  round  once  or  twice,  will  distribute  the  grease 
around  the  neck  of  the  bottle:  this  is  another  gas-light  joint,  ana  DOW 
we  0X0  :dl  ready  to  begin  work. 

The  and  of  the  iron  tube  containing  the  manganese  is  to  bo  thrust 

twecn  the  bars  of  the  fire-gmtc,  so  thai  the  p  wtef  tube 

hongs  down,  aa  thus  (  ).      In    a  few  minutes,   perhaps,  a 

steamy  smoke  will  issue  from  the  pewtet  tube:  this  is  due  to  a  little 
more  water  expelled  from  the  manganese  by  the  higher  degree  of  heat 
to  which  it  is  now  expo 

If  the    MM  was   not    dried   at  the  outset  of  tin    experiment, 

much  more   steam  would,  of  course,   issue;  and  another   tiling  is 

•n,  which  is  this: — 

l>osing  tin    inane  uiese   damp,   and  the  iron  tube  containing  it 

tet  in  the  fire,    sloping  slightly  upwards,   the  steam  would  condi-nxv  into 

drops    of  water   at  the   other  end.    which    is  yet  cold:  and   if  -'  viral   of 

nt ic  large  drop,  this  would  trickle  down  ihc  tube,  and 

meeting  with  the  iron  and  manganese,  hoiL  \cm  hot,  tin:  Atw&  of  vratat 

J    be   trrt/t/c/ify  and  t'rts/an/anevi/x/i/  converted    \n\o   steam  <A  SV\.e)o. 
few  «  to  Hon  our  the  cork,  and  all  the  contents  of  tV  \*>tt\c 
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This  accident  is  not  uncommon  with  juvenile  0]  and  it  luu 

more  titan  oner  I"  before  ho  was  swart 

of  itscnu-c      l>r.  Kornday  nearly  lost  his   light  cm  two  occasions  bj 
hot   mm  thus   driven   into    In-    hd       :ind   these  accident*     ' 

induced  Mr.  Griffiths  to  investigate  the  hygwmetric  powers  of  mangant* 
;iii<i  lid   bodice;   oa   account   of  which  will  be  found  in 

Joiruttl  of  the  Itoyal  1  nrtiluliou;  but  by  drying  the  inariguuese  tbc  acci- 
dent li  whollj  BTeided, 

llu'  -ii.itu;,  Unoke  just  ipoken  of  "ill  |00n  cease,  anil  then  i 
•  in. r  to  est  iil.nui  detecting  the  presence  of  on/gat  gat.     Light  a  papa 
"nil-  iind  hold   it  ni   flu-  nid  i,f  the  pewter  pipe;  you  will  find 

the   Hume   become   very   brilliant:    thin   is   one  test   of  the    | 
oxygen.     Mow  out  the  flame,  and  apply  the  glowing  paper-ciipi 
the  pipe:  it  i-  instantly  nkindltd.    Thii  ia  mi  a  ad  showa  thnt 

some  peculiar  gaseous  matter  ia  now  evolving  and  escaping:   this  i. 
bo  collected. 

Bring  forward  the  pneumatic  trough,  and  place  it  so  that  the 
pipe  dips  below  the  surface  of  the  water;  and  the  instant  that  this  Li 
done.  a  bubbling  of  the  gas  takes  place  through  the  water:  shift  the 
trough,  to  that  the  tube  may  be  exactly  under  the  hole  in  its  shelf;  thegaj 
now  begins  to  come  Over  more  plentifully,  for  the  retort  is  getting  hotter. 

In  order  to  collect  it.  till  one  of  the  bottles  completely  full  of  tenter 
In  (lie  trough,  and  then  turn  its  mouth  dnini  wards,  and  raise  up  tic 
bottle  gentlj  and  carefully  until  its  mouth  rests  on  the  shelf';  slide  it 
carefully  along.  No  water  can  run  out  of  the  bottle,  because  attnotf 
pressure  keeps  it  in;  but  as  soon  as  you  slide  Che  mouth  over  tbc  hole, 
you  will  lind  the  bubbles  of  gas  rise  rapidly  into  the  bottle,  displacing 
the  wvitcr.  Why  does  the  gas  thus  rise  through  the  water  and  collect  in 
the  bottle?  For  the  very  same  reason  that  a  cork  rise-  through  water. 
In  cause  it  is  light er  than  water.  If  you  fill  another  bottle  with  water, 
keeping  its  mouth  below  the  surface,  you  may  fill  the  bottle  full  of 
phial-corks,  by  putting  them  one  by  one  under  water,  so  as  to  rise  into 
the  bottle;  each  cork  represents  a  bubble  of  gas. 

Now,  when  the  bottle  is  quite  full  ofoxygi  n  gat,  you  mu-i  -'id.  ii 
gently  off  the  shelf,  with  one  hand,  into  deep  water,  and  with  the 
put  in  the  stopper,  giving  it  a  slight  twist,  and  then  you  may  take  out  tin 
bottle,/);//  of  gas.  and  place  it  aside  in  any  position;  the  gas  is  safely 
collected  arid  Confined,  but  being  invisible,  any  person  would  call  tin 
bottle  empty. 

Two  or  three  bottles  may  be  thus  filled  and  removed  in  succession; 
at  length,  however,  all  evolution  of  gas  ceases,  and  then  the  trough  must 
be  removed,  and  the  pewter  pipe  bent  as  thus  (^^^"^^~\.      )>  'n 

order  to  let  any  water  drain  out  of  it;  lay  hold  of  the  iron  retort,  near  the 
pewter  pipe,  with  a  double  worsted  gbc  .  draw- it  from  the  fire,  lav  it 
on  the  hob  of  the  grate,  letting  the  pewter  pipe  hang  down; — now.  if 
you  attempted  to  draw  out  the  retort  without  bending  down  the  p< 
pipe,  the  ehano  are,  that  you  might  accidentally  turn  it  round  in  the 
Lauds,  so  03  to  allow  the  water  contained  iw  lUe  aw^Jc  of  the  pipe,  to 
run  into  the  iv.Uiot  retort,  and  of  course  you  ■wwoSA  tarn  an  «a$ 
hut  bend  ft  (Joivh  as  1  have  directed,  \el  \\  diavu  wim^wAANSs.^. 
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I  have  said   that  any  person  would    think    that  your  bottles  /'wit  of 
rat  were   all  empty  bottles,  and   perltaps   might  o]wn  them,   and    thus 
by  permitting  the  gus  to  escape.     To  prevent  this, 
i  against  any  accidental  exparnsiaa  of  the  gas  teeing 

out  the  stopper,  it  is  ah  well  to  tic  with  B  bh  of  oloA  H 
calico;    ami    tin-   gas    may    AuS    be    kept   for  many    months,    in   u   I 

Hut  supposing  mm  i  f  As  bottli  •  I. old*  a  quart  of  gas,  and  yon 
should    like   to   fill   a   smaller   bottle   from    It,    how   i*    thi*   to  be  done? 
inly  not  by  the  common  mode  of  polling,  as  wiA  nine  M  in 
aid  require  more  practical  skill  than  you  I  an  ..-   ■  - r . , 
■,  method  of  doing  it,  an  follow*. 
1'iH  the  smaller  battle  qttitjull  of  water  in  tb<-  trough,  and  slide  it 
on  the  shelf  as  before;   now  take  the  large  bnttht,  and   plunging  it»  neck 
quite  below  the  water,  withdraw  the  stopper. 

Suppose  these  line*  to  mpn  trough  and  the  bottles:  b  is 

the  large,  nml  b  the  small  bottle,  the  faint  line  u  the  level  of  the  water, 
(he  dark  lines  the  section  of  thi  trough;  ivith  one  hand  slide  the  small 
bottle    nearly  off  the  *helf,    and  with    tin  incline   the    large  !>ottle 

into  this  position,  hi  ncath  it-  mouth:  the  COMeqni  DJ  B  will  be,  that  the 
gas    from  B  will    huhhle    up    through    the  water,    and    till  />  to  any  extent 

-say  rjuiti  fell,— it  is  then  to  be  did  on  to  Lhe  shelf,  ■ 
restored  to  the  perpt  odicular,  with  the  movM  »till  lasder  wafer  mntember, 


the  stopper  replaced,  and  then  remove  the  bottle  from  the  trough.     Now 

bare  to  attend  to  /•;  slide  it  off  the  -helf  into  deep  water,  and  pal 

in  it*  stopper  as  before;  and  Ana  by  inverted  pouring,  if  As  expression 

may  I"-  permitted,  an  invisible  gas  la  transferred  from  one  vessel   to 

auntie  r. 

It  must  be  obvious  to  yon  Aal  ai  much  water  enters  b  as  t>  con- 
tained;  and    tlirr,l>.ro  a  corresponding  quantity,   Or  bulk,    of  gas  from  | 
has  entered  b.     In  order  to  gain  dexterity  in  gaseous  manipulation,  it  hi 
ood    plan    to  practise    transferring  common    air    from  one   bottle 
to  SB  l  perhaps  at  first  you  may  waste  a  good  ileal  of  gris. 

Bottles   ami  jars    unprovided  with    stoppers   maybe   filled  wilhga* 

in  the  way  that   lias  been   described,   and  when  these  are  to  be  taken 

from    the    trough,   it    is    easily   done    by   sliding    them    into    deep  water, 

placing  a  saucer  beneath  Aeir  mouths,  and  thus  removing  them,  standing 

in    tli'-    ->.m.vr,   the   water   remaining   in   which    clt'ectually   prevents  the 

.  -.  ;,:ii   tjf  the  gas,   and  is  called  a  water-lute.     If  it  is  desired  to  transfer 

ai  i  me  cf  these  jars  at  any  future  time,   it  must  be  brought  to 

tk  a  little  In  low  tin  surface,  and  then,  upon  removing  the 

j  is  may  be  operated  upon  at  will. 

■  rimenta  about  to  he  mentioned  wMfck  oiygen,  ctogfateMt 
.i-  -    i  on  venient. 


popcxar  cornet:  op  cuEMitmiY. 

The  first  and  roost  remark  if  oxygen,  in  its  power  of 

snfifxi'iiug  comltiuiioti  in  a  far  more  energetic  manner  than  coiiim- 
'1 1  •  i    '..'■  1 . : 1 1 1 ■  I  ,ii  shore,  whoa  directing  fvu  bow  to  test  tor  il 

bin  n-i'l.  i-.il-].-  ii'iimlit;,  1.  tbii 

i.i.  i  n»n  be  shown  in  a  Mill  more  remai  _tcc. 

Stick  a  bit  of  green  MI  tap  r  at  the  Khort  end  of  a  win-  bent  like 
ili!»  J.  light  it.  open  one  of  the  bottles  of  oxygen  in  the  usual  nj, 

linn  ii  ii  -.'.;.  .1-  it  tin ud$  on  tin  Cable,  and  quiekli  plunge  the  tnper 
ml. i  it;    th-   BaflU    is   gn  Bl  ed,   and   the   light   i.i   most  bril 

draw  it  out.  puff  out  tlir  llunir,  .mil  again  dip  in  the  glowing  wick;  it  it 
rekindled  with  a  uluiqi  pup  it  explosion.  Then  il  no  fear  of  oxygca 
etonping  whilst  you  do  this,  foi  ii-  weight  i> greater  than  that  ol  ..it 
Bid  therefore  it  remains   in   tin-  bottle  wli.-n  up.Mii  ,1,    I 

•aiinot  descend  and   force   it   out;  just    the   tame  M  water,  which  h 
heavier  than  air,  remains  in  a  glass. 

I   MaBOl    enter    mr. i    1 In-    ,|.  tails    about    ascorta  weight  of 

omygemt    but  perhaps   the  following  example  "ill   render   the  m 
intelligible      Supposing  that  I  have  a  glass  resscl.  exhausted,  or  rf 
of  air;  thai   1  take  the  tare  of  it,  and  then  allow  air  to  rush  in  and  Jill 
upon  weighing  again,  I  lad  thai    it  lias  increased  in  weight  1<NM> 
Tin-,  ill.  il..  weighl  of  sir  which  the  vessel  <■ 

now  remove   the   air,   leaving   the  vessel   as   empty  as  before,  and  t 
allow  oxygen  to  rush  in  and////  it:  upon  weighing  again,  I  find  thai  il 
has  increased  in  weight  1111  parts.    This,  then  be  weight  of  a 

hulk  of  oxygen  equid  to  the  former  hulk  of  air;  the  bulk*  arc  tmilar,  the 
weights  an-  different. 

fi.n/riii  i-  in  ai :,  i  than  air,  or,  ns  chemists  express  it,  thus:  calling 
air  the  standard  of  unity,  or  =1'<XHI.  the  speeitie  gravity  ai  oxygen,  «n 
comparison  with  it.  is  Bxl'lll.  Now  tliis  little  difference  in  weight  is 
amply  sufficient  to  cause  it  to  n  main  in  the  I mt 1 1.  I'm  m.hu  little  time 
ill.  i  tho  Itoppet  i-:  removed:  it  i»  true  that  it  will  escape  out  of  the 
bottle  in  time;  Inn    liii-  i-  nut  mi  aoOOUat  of  the  light  air  d.  vending  and 

forcing  it  out,  bail  from  ■  singular  tendency  which  gaseous  or  aeriform 

bodies  have  to  mix  "iili  eaeli  oilier,  independent  of  all  refill  Qi 
relative  weights  or  specific  gravities;  a  case  somewhat  analogous  to  that 
Of  the  mixture  of  spirit  ami  irater,   meinii.n.il   in  (lie  papei   on  Chemical 
.tj/inity*. 

Although  air  cannot  fall  through  oxygen,  yet  oxygen  can  fidl 
tlirough  air,  as  maybe  proved  by  inverting  a  bottle  of  the  gas,  and 
removing  the  stopper.  Alter  the  lapse  of  a  minute,  if  you  put  a  lighted 
taper  into  the  bottle,  it  will  burn  with  its  usual  flame.  If  the  air  of 
the  room  is  very  calm,  Bad  you  take  a  v.  i.l.  -mouthed  bottle  of  air,  and 
il  mi  the  table,  you  m  iy  perhaps  succeed  in  pouring  il  full  of  oxi/geu 
from  one  of  the    bottles    (hat    lias   been   collected.      A  lighted    taper  will 

soon  show  whether  you  have  succeeded,  for  it  will  bum  with  brilliani 
lli.    bottle  that  just  now  contained   the  air,   hut  with   its   usual    Maine  in 
the  other  from  which  the  oxygen  has  poured. 

Ljihall  hereafter  adduce  some  <nsry  remarkable  experiment* 

nature  with  other  gases. 

•  See  Magazine  nf  TopoJoT  Sci«ne«,  vol.  «.,\».  U. 
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without  taste  or  »n>ell:  it  lias  no  action  'in  vcg-  I 
relent*.     Pot  a  bit  of  litunu  vf  innate*  paper*  >>>'•■•  the  gas; 

i   therefore  oxygen  is  n<  i 
Mr  alkaline  s  and]  id  yon  toil  '  iit  it  [kmc 

tracd  lomo  r  •  acid*.      Let  Itt  BMI  how  t li i •*  can  be  made  out. 

Take  a  lit  lie   I'it    of  /  ■'■oip/mrui,  about    tin1   ifaM    of  ■    »in:ill 
it  in  Mini  clean  water,  anil  then  place  it  on  i  bit  i>T  Bin 

it  ihl  ■  :>-■  Of  II  i.Im  ;. .    HI  v.   quieklj  H 

it  in  a  mall  ladle,  called  a  "  di  il  igntiag  ipooa,"  die  win  of  <vhieh 
through  a  oorlc,  or  "shire,"  large  enough  t<>  cater,  but  n 
fit  thr  neck  of  ■  bottle  of  oxygi  a,  tlie  pari  of  the  cork  next  the  rim  of  tin- 

ul'l    li.ivi'  a  -: - i r . - 1 1 1 . . i     1!  ,i     .In'    nf   tin-pli  irfivoc,  for 

this  is  a  -  i -inii'iit.  and  the  flume  of  the  pAotphorui  \. 

i.  to  the  uprotected  cork,  and,  j»  n-h 

■  li ■•'  of  tin  act»  a*  a  raven,  and  prevents  this,  taking  pi 

Having  arranged  this  natter,  and  by  ifidng  (he  wire  through  the 
cork,  adjoateditaothat  tfaeepoon  may  hang  about  half- war  into  the  bo 

■  li  vn u  can  ^ueaa  at  by  outside  DMararemeBt;  Ac  <o  be 
d  mi  the  table,  its  stopper  loosened  with  one  hand,  whilst  the  other 

bold)  n  I'Vi  r  tin    Band  of  a  candlr,    until   the  phntphomt   first 

bums.     The  stopper  is  then  to   be  withdrawn,   and   the  spoon  with  tin- 
horning  phattphoru*,  quickly,  y- -t  steadily,  plunged  into  the  gas. 

A  notl  splendid  combustion  blatantly  take-  b-  >•   unl 

in   ,--\  i  Ned,  in  consequence  of  the  mutual  affinity  which  the  bodJoi 
bare  for  each  other,  and  when  r,  you  will  find  the 

bottle  tilled  with  dean  white  Amn;  renorc  tin-  ipoon,  pour  in  u  little 
water,  eloae  the  buttle  lightly  with  a  cork,  and  leare   it  ut  rest  for  a  few 
iiiii-tni.tili.il    H  ■  bottle  with  its  own  stopper, because, 
during   the  combustion,   the  contents  of  the  I.  waffled  and 

espainl --il  bj  tin    beat,   and   if  tin-  gi  '  as  directly  put  in, 

lu  the     bottle     cooled,    the     pressure    of    the    atmosphere    WOUld    til    tin- 

stoppi  aly  in  iti  place,   that    it   i*  a  elian-v    mIh (her  you  would 

In    abb    to  more  it  again.    This   ihonld   be  nraombend  in  all 

analogous    experiments,    for    many    a   valuable    bottle    is    thus   rendered 
ueless,  or  perhaps  broken,  by  attempts  at  forcing  out  the  stopper. 

Now  put  a  hit  of  litmus  paper  into  tin  bottle;  its  blur  colour  is  in- 
tensely reddened ;  here  then  you  have  an  instance  uf  ekrmiru/  nj/ini/i/, 
producing  an  acid,  viz.,  lhapAaiuAoric  acid. 

Sulphur,  carbon,  and  several  other  simple  HubfltaaOOU,  will  hum  with 

censideraliii-  -[•(■■  i n  1 ' 1 1 1 .-  in  oxygen,  anil  |.iiiilm-e  ii,  'd c-ompoundtt  Bo  general 

■'  result,   tli.it  oxygen  WW  at  one  time  adopted  us  the 

uaiverxd  acidifying  principle,  and  li-  DOC  thi    derivation  of  it-  name.    Wo 

bat   it   is   equally  active   in   producing  alkalies 

i    are    diametrically  opposed   to   acids),    and    ulso    bodies,   having 

U  nor  al knit nc  properties,  viz.  metallic  oxide  i;  Murk  oxide  of 

mangancite.  for  example. 

Place  a  small  globule  of  potaarium  in  adeflagraiiug-vpoon,  heat  it 

•  See  Mb.:  soft  ii.,  IT.  |  of  the  fingers  wt\\  olttn  V\a4V«.'.  vm\, 

+  !■  tad  most  be    therefore,  you  mast  Vw\>  Vtuvniet  -«».Vit 

UaJltJ  willi  grrai  emotion,  for  Oie  heat     until  the  moment  uiat  -jcax  WMB 
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over  a  spirit-lamp,   until   it    begin*  to  bum*,  and   t ! . ■ 
ttxi/gen,  a  vivid  combustion  ensues;  wash  out   the  spoon  with  a  little 
«■> . 1 1 ■  r .  dip  in  a  bit  of  turmeric-paper,  tlie.  yellow  in  instantly  chan;;. 
bron'f,  indicating  tin-  formation   of   tin-   alkali   pota$sa,   or   the  alkaline 
aride  Of  potassium. 

Ii  j  ill  the  manganese  from  thi  I  a  frcehch 

and  pwewJ  to  evolve  oxygen  again;  anothrr  ezperimenl  can  !>■-  made, 
which  i»  highly  instructive  :  take  a  large  bladder,  soak  it  well  in  water, 
tie  on  to  l  ooouDoa  gas  mop-cook  that  trill  lit  the  end  "' 

pewter  pip. '.   ;iiil  as  soon  as  oxygen  comes  off.  squ-  ladder,  te 

DO  air  remains  in  it,  then  fix  it  on  to  tli.   pipe  with  the  cock  opct. 
II  tli.   ..I.  I.  .l..ii!H  not  screw  on,  you  can  make  it  do  so,  by  putting  - 
paper  between;  but  it  is  much  better  to  (it  it  with  paper  so  as  vttliJr 
on,  l.i'cair-.    when  the   bladder  is  full  of  gas  you  can  instantly  remote 

it    by  sliding  the  coi  k  off    tin'    pipe — sen  win;,'    il    ofl  ...    handy. 

When  the  bladder  is  full  of  gas,  shut  the  cock,  and  .jui.klv  remove  it 
from  tin-  ■  H'l  gf  Hm  pipe. 

Another  bladder  may  be  filled  in  like  manner: — to  the  stop-c«< 
the  first,  fix  on  a  plain    bran  blowpipe  (which  can  be  easily  procured  at 
111.    ironmonger*),  and  make  the  joints  tight  with  slip*  of  wetted  bladder 
as  before  directed. 

Now  take  .i  piece  of  charcoal,  about   -i\   inches  long  and  an  inch  i" 
fter,  make  a  small  cavity  in  it  with  the  point  of  a  knife,  l  i 
to  hold  lialf  a  pea,  put  a  bit  of  lighted  amadou  in   this,  and  by  opening 
the  cock,  and  gently  c.  impressing  the  bladder,  force  a  stream  of  oxygen 
slowly  from  the  beak   of  the  blow-pipe  upon  the  tinder,  this  will  soon 
beat    tin     cavity    of   the    charcoal    red-hot;   and    when    this    happens, 
instantly   il ■  •  •] •  in  a  bit  of  steel,  broken  from  the  •  i i •  I    of  •   file,   or  a  cast- 
iron  "sparable"  will  do: — urge  on  the  gas,   mi   intense  heat  results,  tin 
metal   melts,  and  presently  burnt    with  the  emission  of  a  shower  of 
brilliant  sparks,  exactly  like  the  celebrated  fire-work,  called  a  g. 
when  these  cease,  shut  off  the  gas,  let  the  globule  cool,  and  then  examine 
it:  you  will  find  it.  very  brittle  and  easily  reduced  to  powder.     T 
with  the  test-papers.      It   is  neither   acid   nor   alkaline,   it   is  a.   neutral 
metallic  oxide  of  iron. 

Now  these   three    experiment-    ue  \ .  iv  iie-lni.li  v.     ones,    they  show 
you  intense  chemical  affinity  existing  between  bodies  of  the  most  opposite 
natures,  they  show  y..u  nji/uru,  forming  an  acid,  an  alkali,  and  an  o 
all  again  new  and  distinct  substances;  they  also  show  yon  bow  • 
ally  oxygen  supports  combustion,   and  about   the   time   that  Ox 
adopted  as  the  "universal  acidifying  principle,''  it  was  also  ado] 
as  the  "  universal  supporter  of  combustion."     This  was  another  ;: 
error,  for  we  now  know  that  there  are  instances  of  combustion  in  which 

BO  oxygen-,  or  compound  Ox  oxygen,  is  present,  and  of  others    in  which  it» 

pretence  so  far  from  imducJMg,  actually  prevents  oombtution;  but  it  lakes 

'  Tlic  potassium    must  bt  wiped    <"■'•  I  in  the  naphtha  tmrniiuj  off;  mid  von  mail 
from  the  naphtha  iu  which  it  in  usually  >  not  plungo  it    inn.  the  ru  until  a  ptrflt 
■apt,  and  when  you  hold  it  over  the  spirit-  I  flame  appear*;  that  is,  the  flame  af  poUu- 
lamp.  my  likely  ron  will  see  a  flume  UWo  \  siusn. 
J-gns  nwcklfme  from  the  globule,  thi* 
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flare  the  moment  tluit  oxygen   is  irithdrairn.     At  the  time  of  the  dis- 
:i  (1/7I)-  pluloaopheni  had  hardly  shaken  off  the  tram- 
mels of  nlcliymy,  nn<l   ii  WW  ion  to  dm  Baal 
.-■I  ,i  few  experiments;  al  :li                        out  operations 
and    reasonings   are   conaoeted    with    more  reti:               Bad  precision; 

rcfully    examin  they   an?    so 

adopted  as  heretofore.      l"liil.i*ophers  now  endeavour  to  act  up 

;i  precept,  which  says,  "Conclusions  are,   in  all  cam**,  to 

to  drawn  after  the  comparison  of  a  sufficient  nuial.i-r  of  farts  with  u  OH 

Rgud  to  objei  tic 

r      Oxygen  is   nn  elementary  permanently  gateou*  at   nil 

known  i  area  and  pressures:  it  is  most  abundantly  distributed 

ni  the  three   kingdom*  of  nature,  hut  always  in  i-omftp 
r  clement  incce;  it  baa  nerer  yet  been   found  in  »Jree 

■He  of  mangaarie  is  the    mrlat   manganese  saturated 
"ilh  utifgr.H,  and    tl  l   peroxide,  (see  vol.  i.,   p.  2!  Ml,)   consisting 

"igaaese  28  +  oxygen  16  =  44  ;  when   this   is   liraml  red  hot,  the 
affirm,  a  the  two  substances  «»  weakened  to  aome  extent.     Part 

of  the  oxygen  escapes  In  the  ft  ee  gtuem  i  (ban,  leaving  *  tatgniotidt 
a  brownish  colour,  consisting  of  mongmtm  28+ocrjrgM  12  =  40  srtqni- 
Oiiie  of  maHgtiniwr ;     and     m   1 1 1 i -i  compound   the   nihility   1  ■  i 

>uces  is  ao  strongly  exerted,  that   heat  alone  Oflsnot  OTCti 

no    more     ixygcn   can  be   extracted   from   the   leiifuioxide. 
.    most   DOt    in. luce  you   »  throw    it  away  as  useless;    it 
inoaM  be  pre*  <rnA  for  aome  experiments  hereafter  to  he  ttenti    u  !. 

.^en  supports  respiration  ley  put    a  mouse  into   a  jar 

containing  it,  :m- 1  In-  (band  that  the  .mini  d  h\  -<l  about  tlirkc  aa  long  as 
lined  in  an  equal  hulk  of  common  air. 

must  not  conclude  from  this,  that  it  is  eminently  fitted  for 

maintaining  the  functions  of  vitality,  tor  the  contrary  is  the  case;  an 

ised  i"  breathe  pun?  oxygen  for  any  length  of  bone,  at  last 

fall*  ■  sacrifice  to   its  stimulating  agency,  and    upon   tTOIlill  itUI   after 

the  blood  In  the  wnu  la  found  a&Jlorid  as  thai  In  thi  arfarsas 

1;   \g  well  worth  notii  p.  and  n lie.  linn  hero,  that  altliou^l 

many  gases  that  may  l»-  I . r . ; n i i ■  •  ■  I  [derahle  time  without  butting 

'■  have  no  go*  or  ini.tt ii rr  of  gate*  fit  for  its  perfect  Mipport, 
stre  atmospheric  air,  which  you  will  hereafter  find  to  be  a  mixture  of 
oxygen  and  Nitrogen. 
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■  IF.NTS  ON  THE  STRENGTH  OF  IRON  Bl 

The  experiment-,  of  Mr.  I'-an.n  II  i-r,  are  said 

hare  led  to  a  ]  >  OOBOmy  of  material  in  the  construction  of  I 

great  ir.-n  girders  or  beams,  so  generallj  used,  there  and  in  other  nung; 
BCturing  dntricta,  in  the  bmlding  of  factories,  amounting  to  not  less  this 
20  per  cent,  of  their  might 

li  i,  rtrj  rarelj  thai  'I"  application  of  principle!  of  exa' 
in  li,.-  bms of  society  is  attended  with  success  like  this.    And  m (ad 

ihiil  llii'    pages  of  this  magazine   i-miiu.pI  In-  on  upied  more  in  ao 

with  the  purposes  foi  which  it  m  established,  than  by  giving  publidQ 

to  tin--''  ftXpi  riiM-nU. 

If  a  beam  "t'  Iron,  or  any  other  Flexible  material.  Ix 

by  a  weigh!  which  it  wppc 

d»t  tli"  part  of 
it  lying  new  that  «i<l<-  which 
supports  the  weight,  will  in 
to-  com- 
/irrxxnl,  \>hil»t  that  on  the 
opposite  rids  "ill  be  extended*.     It  lent  that  part  of  the  beam  which 

ii  in'. in  -t     tO  iti  axt  mini  side    that  tllO  0X1'  greatest,  Ulld  a' 

pari  aearesl  to  the  compressed  aide  tli.it  the  compression  i*  greatest 
Between  the  point  of  greutost  extension,  and  iln-  point  of  greatest  com- 
pression, the  extension  diminishes  continually  up  to  a  certain  point, 
.,:,,  ,,•  ii  ||  Qothing;  anil  beyond  that  point  the  compn  don  conuni  now, 
; 1 1 ; .  1  eontinm  -  to  increase  up  to  the  other  side  of  the  beam  where  i 

The   point  of  the  beam  where  the  extension  of  its  materia] 
terminate       and    the    compression    of    it    hcgiiw,    and    ".I:    I-    lii.  n:   i», 

therefore,    neither    extension    o ompreaaion,  is  called  its    neutral 

point.     It  is  i">i  at  one  point  only,  howerar,  of  the  beam,   that  thi» 

i.il    state    of  its    compression    and   extension    exists,    hut    n 
throughout  !l"  ''"'  points  lit'. i  line  crossing  tl"-  whole  width  of  the  I" 
and    pawing  through    the   neutral    point.     This  line  is  called  its  neutral 

The  forces  which  oppose  themselves  to  the  rupture  of  the  hcam  are 
the  r&sistancc  of  its  material  to  extension  on  one  side  of  its. neutral  axis, 
.  mi  in  expansion  on  the  other.  Its  power  of  resistance  to  either  ft 
these  fielding,  it  will  be  hroken.  Thus,  if  the  one  tide  he  so  fer 
ended  that  its  material  separates,  the  hcam  will  fail,  although  the 
other  side  may  Still  retain  its  power  of  resistance  to  <  onipressinn.  Or 
if  the  one  side  he  so   far  compressed   that  it  crushes,  the  beam  will  fail, 


•  This  may  be  seen  in  a  very  simple 
experiment.  Let  a  piece  of  deal  be  pra- 
dually  liout,  iiinl  ilie  part  where  the  priu- 
etaal  flexors  takes  place    observed.       It 

,mII  i..    plainly  wen  that,  on  tlu- side  from 

wlni'li    ill"    BoxnrC    '■'    '"-'"I'',    the    fibres 

elongate,   and  that  on  the  other  side  lhe\ 

etwi/irrse;  and  when  a  complete  fracture 


has  been  made,  this  process  will  be  further 
Indicated  by  the  appearance  of  the  bruUa 

cuils  which   will   on   one   hide   he    i 
indicating  there  n  rupture  nf 

l'.'ll-i I'     '    .inni;      iMiml'l.  — I    nil     lh» 

other  side,  cuinpiirntivcl}  smooth,  a*  lb«7 
«  oulA  V  it  eomv<t«awd. 
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.  Ii  i    ride  is  still  ;i'  ill  the  extension  to  which  it  is 

lijectcd. 
In  th»  first  case,   the  beam  opening  on  tlio  extended  side,  the  OOBI 

it  which  the  separated  jKirt  of 
I   dim. 
In   !■  >  pressed  side  of  the  beam   Inxmedi 

■  iblc  rf  resisting  thi  Ion 

■  I.    would    In*  eruihed   in  pieces,  or  ntliem 
:ind  the  L  i-ilc 

opposite  wile  of  it  luwl  new  yielded, 

im.'i'  1. 1  ■  ■••: ii | -i •  ■■■'<■  i.  ;  nd  thi  power  of  resistance 

n.  constituting  the  strength  of  the  beam;  and  the  yielding  ">f 

either  iwcd  by  if-  entiie  rapture,  it  is 

■-t    tli.it    the   material   of   which    tin     beam   i-    emu| d    -. •  i  1  ?   be 

distributed  so  as  to  make  it  the  strong*  it  \a  to  distributed,  6 

ball  be  about  to  yield  By  compression,  »l»  n  thi  other  is 

lUt  to  yield    by  >\i.  Rl  IOB.      For.   [f  either  rupture    is  Cjboal    t"  t,ik« 
when  the  other  is  not  shout  to  take  place,  a  portion  ol  the  b<  in 
light  be  removed  from  tl  r  tide,  without  cram  that 

bordering  on  rapture,  ind  added  to  1 1 >•  other  ride,  mm  to  | 

'■nt  of  the  state  bordering  on  rupture.     And  (has  If  thi  powi  rs  of 

ing  compresaio  rtcnaion   be  unequal,   the  strength  of  the 

a  may  be  increased  by  .i  nc«  distribution  of  the  m  iterinl. 

This  being  admitted,  the  question  of  the  beet  fbrrn  of  the  bonra 

resolves  itself  i  How  oar   the  material   be  ted  on  thi 

hre  rides  of  ii  mo  that  the  rcMstai in  *  J  ■  -  -  'impression  towhidl  thi 

leis    nhj  mdthe  resistance  to  the  extension  of  thi   other 

maybe  equal?    A  |  rincrpal  element  in  this  inquiry  is  manifestly  this: — 

power  of  a  given  quantity  of  material  to  resist  compression  the' 

SMllC  n»  its   power   to  resist    extension?— if  it    lie    tin;  same,    it    »r 

probable  that  the  object  would  be  gained  by  any  arruiigcnn.ui  1  v  n  hieh 

Ae part  which  is  subject   to  compression  should    he  made  exactly  equal 

which  is  subjed  to  extension,     [t  appears,  however, 

from  tit*-  experiment*  of  Mr.  Rennii     '  il  K  any  rate  In  roped  t<>  east- 

iliis   law  does  not  obtain.     These  experiments,  and  o titers  of  the 

■me  kind,  whirb  Ii  and  bare  been  subsequently  made,  dltrw 

v  that  the  cast-iron  will  resist  a  much  greater  force  tending  to 

compress    it.   than  it   is   able   to  resisl   wlieii  tin    I'm're  tends  to  extend  il. 

i  tint  thus  to  produce  on  equal  power  of  resistance  on  the  two  sides 

of  the  hraui,    a  larger   quantity  of  material   should    be  collected    on   the 

extended  than  the  compressed  side.     This  idea  suggested  itself  first,   ii 

•ppcars,  to  Mr.  Hodgkinson;  and  he  contrived   the  fallowing  ingenious 

at  to  serve  as  a  verification  of  it. 

He  caused  two  castings  to  be  made,  5  feet  in    length,  and  whose 

cross-section  was  of  the  form  re- 

I  in  thefignTi  idth, 

ab,  being  l  depth  of 

and  the 

i  nroiigli- 

'•  rnitniti 


till 


on  "rriE  sTRRNiiru  or  ino.x  D 


that    this  casting  bdng  plated  in    the   position   shown  in   the  first 

the  accompanying '->.<: 
rib  downwards,  and  bcin£  load 

flrtion,  « Bco,  o 
<pf  aw  hire  vould  bo  Mibjcctcd 
•  nil  t)ii'--i>ni.  ,11 

I  .nt,..i  tin-  nl>  !>»:>■  would 
subjected  In  i  Cteotion.  Monro 
the  surface,  .men,  resulting  the  force  of  compression,  being  so  on 
BWtta  than  the  rib  def.  which  opposes  itself  to  the  force  of  est  nnos, 
is  clear  that  when  tlie  casting  yielded,  it  would,  under  these  circm 


I 


"E 


•• 


a 


yield  by  the  extension  of  def.     Again,  if  it  were  placed  as  in  tl: 
figure,   with  the  rib  upwards,  and  loaded  in  the  middle,  tl 
portion  of  the  section  of  rupture  would  be  tin:  rib,   fki>,  or  the  up 
portion  of  it,  and  the  extended  portion    nun.     The  surface  n 
tin-  forces  of  compression  would,  therefore,  in  this  case,  be  less  than   I 
sustaining   the   forces   of  extension ;    nearly,    perhaps,  in   the  proport 
iii  which  the  area,  efd,  is  less  than  Alien:  and  if  fed  were  sntl'u di  I 
small  as  compared  with  a  bo;,  the  rib  would  of  necessity  yield  to 
foives   which  compress  it,  before  the  part  abco  yielded  to  the   fin 
whieh  extend  it.      Thus,  in   both  COSee,   the   casting  would   break  by 
yielding  of  I  he  rib,   efd.      But,  in  the  first  case,  it  would  yield   by 
extension  of  that  rib;  and,  in  the  second,  by  the  compression  of  it.   Ni 
it  was  found  that  the  disproportion  between  Alien  and  fed  wa-- 
castings  sufficiently  great  to  produce  these   results,   i.e.   to  cauc- 
used in  the  second  experiment  to  yield  to  the  compression  of  the 
whilst  that  in  the  first  yielded  by  its  extension. 

If,  then,  it  be  true  that  the  same  material  in  a  beam  yields  m 
easily  when  it  is  subjected  to  extension  than  when  subjected  to  O 
presston,  the  casting  ought,  in  the  second  case,  when  the  rib  was« 
pressed  until  it  broke,  to  have  borne  a  greater  weight  than  in  the  fi 
when  it  was  extended  until  itbruk- 

In  each  experiment  the  topportfl  were  placed  4  It.  M  in.  asum 
and  the  load  exactly  over  the  middle  point      In  the  first  cat*,  when 
rib  was  broken  by  extension,  the  bean  just  bore  2  .  - 
load  was  2J  cwt.      In  the  second  case,  where  the  rib  wa*  broken 
compression,  the   beam  bore  8J  cwt.,  and  was  broken  by  9 

That,  (BAD)  >  beam  of  this  form  <vu<\  ft)  MWM&VKhao  tun 

with  the  lib  upwards,  will  bear  nearly  four  tan**  »*tow&  *»"*.'-. 
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..irds,  and  it*  rib  requires  four  times  M  great  a  powei 
to  bra  ompmrioa  u  bj  extension. 

The  v. <i-1us  in  the  last  experiment  ra  very  gradunlK  bid  on, 
aid  no  rupture  of  tin    material  could  be  perceived   uattl  tin-   hutarri  of 
fracture.     A  wedge  thru  flow  out  of.the  compressed  ride,  of  which  the 
form  is  accurately  represented  in  the  figure.     Irs  length,  .» it,  wfaii  h 
in  the  direction  of  the  length  of 
;.  was  4  inchc  •.  ind  its 
depth,  i  D,  98  ini  hi  >.      laii  depth, 
ibly,  indicated  the  whole di  ptli 
"f  the  compressed  portion  of  thi 
i]  turc,  which  wn 
j   fore,  very  nearly  that  of  die  rib*. 

Tl \|i.iiiin  nt-   -uHn  ieiillv  unln  ate   tlie   -In  ii|.'tli  gaiiud   bj    BMW 

i  In   mat  rid  of  the  heum  on  that   si.l.-  ..<(  it  which  in  tubjo  i    I 

on;  and  Ihey  al  oaoe  nggost  the  uvruiiy,  what  should  be  the 

t  of  this  accumulation!    It  bus  ben  shawa,  that  the  strongest 

will  l btaiaed  when  th«  material  i*  *■>  distrib      I,  that  it  may 

.inn;  itaist.iii'v  i"  rno  forces  which,  on  the  one  tide  tend  to 

<  'Kin    •     ;i.    as    t.i    those  which,    OB  At    "tip  r.    art    to    extend  it.       And 

:.   ii   i-  bod  ihowntha!  less  material  is  laqoiaite  to  effect   the 

Est  Object  than  the  second.      Tim  aim  i.f  the  n-iniiiuder  ••('  .Mr.  I 
Mason's  experiment*,  wa«    to  determine  in  what   proportion  it  should 

Before,  howercr,  entering  upon  this  investigation,   i  rerj  ttmplt 
ovemcnl    in    tin    form    of   tin    cu  ting   suggested    itself  t"    liim. 

lVln-tht-i  .vis  al t  to  break  bj  theseparati f  the  extended 

pan,  and  tin-  turning  of  the  fractured   portion!  about   the  omnpceaini 

as    a    fulcrum,    or  bj    the  yielding  of  the  rompn  ■■■<•'!  part-,  and    the 

taming  of  the  two  ends  about  the  ■  tu  tided  part  a.  a  fulcrum.     It  wag 

Banifi  a   I  tat   I  Ii'-  I"-  .!.-■-     •,>  lull  . .  ■  • ;  •  <  ■  - .  ■ .  t  lln-nisclves   to  the  friu  ture  ffOttld 

in  either  case  be  most  •  Elective  when  they  acted  at  the  greatest  diet 
bat  would  in  that  cast  be  the  fulcrum, 

Thus,  then,  t hat  form  of  the  in  am  would  be  baal  which  placed  the 
material  «hich  was  to  re»i«t  <oiii|ii.-<...i, hi  at  the  greatest  distance  from 

which  was  to  resist  extension,  or  which  collected  the  material  on 
the  upper  and  under  side?*  of  the  I"  am. 

This    principle    character!  xcs  the    forms   ..('  tin     sections  of  all   the 
castings  used  in  tho  following  experiments.    They  were  each  ;V  ini 

in  the  middle,  and  Ln.ki  n  ln-iweeu  pmp-  1  feet  ii  un  hes  apart. 

II  ■      ".'in  r.il    form    or   elevati f    i.n  Ii,    WOS    that    represented    in 

ui.  Bret  of  the  following  ttgi  n    .  and  the  forma  of  theii  middle  Jectioni 
»rre  in  the  order  of  thou  shown  by  the  diagrams  below,  which  arc  •  .n  Ii 
of  the  section, 


nil  ..!  i!i,    wedge  was  remark- 
«Mrr.  its  regularity 

e(  Una,  nnil  tliu  ivune  .  1  i t 1 1 1- 1 1 -. i ■  ■  1 1 ^ ,  in  h 
Taricty  of  oilier  nimilar  experiments  ~uh- 

allirilK  uii'/e.        It'*'    A//.nv.    ...-I    i.l,    ran 
.mr.ii  construction   oi 

ktUca  to  to  give  miiy  , 


"I     tile    fnnil    ..I     llil  Pin      Klllijeet 

"ill.  however,  possibly  not  h  round  ewb> 
oat  tin-  resell  of  n  ■  '"  »■  r  tlin 

resource,  ot  u«a  \wwv.t- 
nlmll   be  applied    fco   0  *   to* 

it«  d  I'u  of  mat)  ri  J 
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It  will  bo  observed  that  in  the  first  of  those  the  portion*  of  • 
section  subjected  to  extension  and  compression  were  of  the  same 
mensions;  and  that  in  the  second,  the  portion  subjected  to  extent 
was  greater  than  the  other;  and  in  the  third  greater  still,  and  so 
until  in  the  hist  tin'  portion  resisting  compression  was  exceedingly  Sin 
as  compared  with  that  opposing  itself  to  extension. 

Now,  from  what  has  been  said  before,  it  U  manifest  that  in 
first  the  material  opposing  itself  M  iv.mpn  - .— 1 . . n  i-  in  tXCtat,  and  thf 
portion  of  it  might  be  removed  with  advantage,  and  added  to  tho  !o' 
portion  of  the  Beetion.  This  is  done  in  the  second  experiment,  and 
a  yet  greater  degree  in  the  third  and  the  fourth,  &c  We  may  there) 
expect  that  the  beam  would  thus  be  continually  strengthened  up  I 
certain  point,  when  the  compressed  portion  would  have  become  so  Ml 
as  to  yield  before  the  extended  portion;  and  thus,  if  tho  gradations 
sufficiently  slow,  the  precise  form  under  which  the  compressed  and 
tended  portions  equally  resisted  the  forces  to  which  they  were  subjec 
that  is,  the  6c*/  form  of  the  section,  would  bo  ascertained. 

Now,  the  best  and  simplest  method  of  comparing  the  strength, 

beams  of  different  sections,  is  probably  to  ascertain  the  weights  in  pou 

necessary  to  break  them,  and  to  divide  this  by  the  number  of  Bqu 

inches  in  the  section  of  fracture,  of  each;  the  quotient  may  I 

stood  to  bo  the  number  of  pounds  of  strew$.V  wvp^sA  Vj  ra\\  w.\j 

hwh  of  section;  and  tli.it  form  of  Bfttt ion  vrt»c\\  t\»w»  wa\.\V»«<&»a  -«c 
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number  of   pounds   of  strength  pa  square  inch    to  be   the   strongest. 
Adopting  I  of comparison,  tlic  result  of  these  experiments  will 

ap|K'M  front  the  follow  fog  table. 

S„  ..i  ,rf»«.of  Am  of  Section    Slnngth.  pm  wiutn  I  Mb, 

lii|»in ...■...-       i  I  i:»t»mUiii.  m  IiicIim.  of  .H.iUuu  in  lb*. 

I  1  to  1  2-62  ....  2368 

I  to  2  M7  8MJ 

I  to  4  SIM  ....  2737 

I  to  4J  3-37  3183 

I  to  4  4-50  ....  3214 

6         ....         I  to  51  ....  50  ....  3346 

II  i  lies©  eastings  were  nude  with  iron,  of  which  tin- following  is 

nation- — 

H  linn'. 

!°f»!"-na    •    '    IS0'r|w.tt 

'  of  Blninn        .        .        No.  3,J 

i  of  W.  S.  S.  No.  3,    Shrop.hirc. 

In  every  case,  the  casting  broke  by  the  yielding  of  the  extended 
"t  Inner  portion  of  the  soot  ion,   Bad  i"  all,   except  the   fourth  ami   lil'tli, 

Dun  mi  Indicated  a  mbHwimI  increaae  of  strength,  i«  more  of  tha 
rial  was  accumulated   in  the  lower  portion  of  the  casting.     In  the 

fourth,  it  ireabdwrod  thai  tiM  trppn  Bosch,  of  rib,  bad  bees  so .l> 

anniniahed  aa  to  offset  not  its  relative,  hot  iu  actual  rxtiatirig  power, 
sml  in  the  fifth,  it  was  a  littia   increased  as  well  as   the  lower';  to  this 
oca  is  probobly  to  In-  attributed  the  greater  strength  of  this 
Son  than  tha  foorth  with  a  teas  inequality  of  Uu  two  Hunches. 
ae,  in  the  hiit.  experiment,  lie  casting  hrok>    h\  tin  -■  pai 
"fthc   ■ .  \f>  ii< !■  ■  I  -iih-,    il   n;h   ) >r< >li;i1  ■!•  •  tJmt    tin-   nti'mi;'.  -'    fanfl  was  not 
ret  nft ainod.     The    experiments    were    therefore   continued.     But   the 
general  form  or  deration  of  tha  ;  now  altered. 

'Hie  form  before  adopted,  ma  that  reeommanded  bj  Mr.  Xxedgold 

ring  of  cijual    -iroiigth  to  sustain  a  load  anywhere  placed  upon  it, 

siid  therefore  aa  being  the  most  economical  form.     Sinn-,  however,   it 

now  appeared  that  the  width  of  the  lower.  Ham  h  arat  a  more  important 

ill  in  the  itrength  than  had  before  been  imagined,  since,  moreover, 

llio    cffcCl     of    tin      ten:. ill'     |n>v..-r    of    this     Hanch    would    everywhere  bo 

great  n  aa  the  resisting  portion  of  the  materi  J  in  the  upper  Banofa  was 

distant  from  it.it  was  clear  that  there  Mould  he  an  economy  uf  the 

notorial,  and,  practically,  a  greul  I'-'ii vi'iiiein-i-  of  form,  in  keeping  the 

ace   of   thi    upper  and  lower  flaneh,    throughout  the  whole    length, 

the  same,  and  varying  the  width  of  the    lower  Hanch   instead  of  the 

hI  heretofore  been  done. 

Umk'i  this  in'"  form  the  beam  ia  repmai  atod  by  the  two  following 

diagrams,  of  which  the  Brat  represents  the  plan  of  either  flaneh,  und  the 

r  the  i  li  ration  of  the  rib  which  joins  the  twot. 

•  Tin-  anmbw  of  ibi  tit  oor-    from  ths  nslaraof  wblohourre  it  follows 

Rspoii  .-rum  in  I  thnl   tlw    widths,    PQ,   oJ   tha   Hunch   nt 

I  diflbrenl  points  el  tta  v-iv^v,  w\\  \«  v» 

+  'I'd.' mn  i.J  form  of  each  of  tile  por-  I  ODn  tmnllii  r  as  ulti  »A  CfiS   ijjt- 

■  «u</  .in//,    ui"  cither   ffnneJi,     le  10   I,   .isiuid  um,  bxfffl  &M  twtt  emfa. 
•«  fAa«  of  tin  earn  railed  the  parabola,     I  bus,  for  instance,  UK  wUfla,  v%  <n"4\V» 
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Having  determined  upon  this  general  form  of  the  heart],  ; 
Lflg  ft  great  economy  of  the  material.     Mr.  Hodgkinson  continued 
experiment*  upon  tin-  lx"st  form  of  section,  with  beams  (hot  con 

llic  f.ill.iuiiig  1.1I1I1   contains  the  rcxalt  of  (hem. 

Tlir  depth  df  (In-  beam,  and  distance  of  the  points  of  support,  «ai 
;is  before 


NO.ol 

I      v|.'l,ll, 


H  tlin  of  Hrctioni  of 
Ootnpri  •  ""ii  .■.  i.v 

1     to    3-2 

I     to     II 

i    to   CI 


Arm  of  Win  I, 
Has 

5-80 
6-4 


Simula,  m  flqmia 

Mull 

lb* 
31 

S3 1 ; 

4075 


'  ....  ..»-.-.  ....  —    .  ....  . ..  w 

In  this  last  experiment,  the  i.i-iing  hrokc  l-y  (lie  compression 

imi'r  thuu'li. 


(I,  ::■ 


V 


Tin  uliuve  figure  represents  the  form  of  the  rupture.  In  cvtrj 
expcrimenl  up  i"  tnis,  the  ruptnre  had  been  by  the  yielding  of  the  toiw 
hi-  extended  portion  of  the  beam;  under  this  form  of  section,  then 

iii.iIci  ill  resists  tin*  forces   tending;  lo  extend   it,  a  veTy   little   more,  UD 
i. in  a  very  little  more,  than  those  tending  to  compress  it.     Here  tin 
the  point  at  which  it  wna  the  ohject  of  these  experiments  to  Derive 

The  distribution    of  (he    material  which  gives  an  equal  resistance  fa 
i"H  i"-  of  compression  on  the  one  side,  and  of  extension  on  ri><  i 
nenrlv   that   by  which    the    Lower   Hunch   is   made   to   contain  tibout  six 
linn  ■  (hat  of  tin   upper.      Tins.  then,  is  the  strongest  form  of  se; 

M  this  experiment,  in  point  of  fact.   gave  a  greater  strength  per 


to  the  width   p'q',  .::■   tin.    prfxluct    i  M   . 

n  m  i"  in'  *  dm'.    Ami  fines  the  Ranch 

la     CVi-nwli,  r,      ,,f     ll nun.-     Ilii.-l.n.  I   , 

il  •  il    "I    ilill'en  nl    |..iiiil.'.   In  resist    III. 

[•-uitine;    to  r\i.  nil   or  compress  it 

there,  trill  bo  us  its  \^ 1. 11  !■=  ,u  those  points < 
tin*  povsc  will  then  i'ito  bs  proporoonsl 
in  (ii.-  products  spok  aofaborvj  mid  since 

tlie  distances  of  the  flnnchm  are  everv- 
M  Inn  rlh  -.nmo,  it  follow-.,  ilnil  [hi  BtrenBU 
o|  ii  i„. -nil.  i tins-  constructed,  to  resist  rup- 
inr. ,  ii  ii.  titer  bj  extension  on  cotnpi 

ni  dtibnat  points  "i  its  length,  be 


proportional  to  the  products  of  the  dis- 
tances of  those  pmnta  from  its  extremities 
Now,  it   in  shown    lo,    all   irttl 
strength  of  materials,  thai  the 

Kllllli-    lor,.,    ;i],|ih,  .I    :,l     ilin,  r    ill     |nilil».in 

the  length  of  "  bi  am  to  ruptu 

this  proportion  of  the  product  of  the 
distances  of  the  points  from  the  extremi- 
ties. The  strength,  thi  n,  of  n  bean  Una 
constructed,   Is  at  dUTcrcat  points  In  the 

>«l\\C    \iro|»IVllon      :.■■      Il" 

ten&tan  lo  ra\taac  '«.     \\.  v.  \> 

airou/m.ui   i\  '.\wwmt  iMeti^ii. 


on  ti  i/ni  op  iron  ii 
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itarh  of  eoction  than  any  other;  it  will  bo  well  to  describe  the  M 

K'cumU'ly. 

Its  fonn  m  tluit  of  the  following  figure,  bat  four  limit 
tic  sije.  Tho  length  of  the  upper 
flanch  a  ii  was  2*33  inches,  and  its 
depth  31  inches,  and  in  the  lower 
fluch  these  dimensions  mre  IH>7 
inches,  and  '>(>  inches  respectively. 
The  thickness  of  the  vertical  part, 
on,  connecting,'  the  two  flinches"  mi 
*2fi(i  inches,  and   the  weight   of  the 

ras  seven  tj*one  pounds.   Oonrd-  ty 

d-rably  more  than  two-thirds  of  the      H 
wool,  of  tIh   in  ,m»  was  con- 

tained in  the-  lower  flanch.  Now  let  ut  compare  the 
Un-ncth  of  this  beam  with  that  of  a  beam  of  the  form 
most  approved  before  these  experiments  were  made. 

•irdcrs,  cart  ot  the  factory  of  Mcur*.  l-'airhairn 
.mil  l.illie.  of  Manchester,  and  most  uj>Jji ■  ■  ■  ■  -1  bj  ihum. 
were  of  the  elliptical  form  (see  diagram,  page  IS»>),  -md 
had  the  Motion  shown  in  the  mntd  diagram.  One 
ot' these  was  cavt  of  the  same  length  and  depth  as  those 
in  the  preceding  experiments,  at  the  same  time  as  the  last, 
and  of  the  HUM  BtABsL     It-  •  Inncicions  were  iw  follows: 

rates* 

Thickness  it   a  =     '30. 
„      »  =      It. 

.,       C    =*        I''- 

„  „D«    =        51. 

..    VK    =    »M. 

.    with  a  weight  of  014i!lhs.;  and  as  the  area  of  the   section 

<f  fracture  was  3*17  baches,  i li<-  stn  Qffth   may   he   estimated  at  2o"8">II>k. 

in    inch,  and  it  may  he  stated,   that  of  a  number  of  experiments 

Pi  mis  of  this  form,  there  was  ouly  one  which  gars  a  higher  numo- 

strengtb,  and  that  under  peculiar  circumstances.      Now  the  strength 

inch  of  section  in  Mr.  Hodrjcinsim's  improved  form  (Experiment  9), 

'75  lb*.      Here  is  a  gain  then  in  strength  of  the  enormous  amount  of 

//  nquare  inch   of  section,  hi/   distributing  the  material  ft/ 

r  beam  according  to  that  gentleman's  form,   being  tin   increase  qf  \ths. 

'the  whole  strength  of  the  beam.     Ami  this,  be  it  observed,  over  » 

sun  of  the   bett  construction   before  known — a   construction  greatly 

iperior  to  that  on  which  girders  were  then,  and  are  indeed  now  ordi- 

cwt      There  is,  however,  another  method  of  comparing   the 

Ivantagi'i  of  tin*  two   methods   of  construction,  and  that  Is  by  the  ratio 

strength  to  the  weight  of  metal. 

casting  of  the  best  construction  (Experiment  9),  broke  with  a 
eight  of  26,084 lbs.,  and  the  casting  weighed  71'hs.,  each  pound  in 
gave  therefore  3t)7-381b*.  in  strength.     The  casting  on  Messrs. 
lirr.uijrn  and  Lillic's  original  construction  of  tlie  same  \ei\£\\v  VB&  "Wt-JJOv, 
401b*,  and  it  broke  with  5)1 46 lbs.,  so  tnat  eac\\  ^WBkia  \\\  vVc 
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ncif'hi  ni  il,-;    i ;, !iM/.oriespondcdto228,($5lbs.  i»  «ir<-nf*tli.   Thtrt 
fiirrii    h\)    t(teh    VOUMd    M'i  ;  -'fill   in    thix    rVam   wat,    ik 

\'.»\7$ll>t.  Utt  than  that  given  by  each  ponnd  of  (he  other. 

Mr.  Hodgkinson's  cxjierimenta  had  hitherto  been  confin 
ings  of  the  same  depth  And  length.     Ills  inqt 
to  tho  comparison   of  castings   of  different  depths  and   length*.     • 
i.  r:illy  with  lliii  inquiry,  lie   directed  his  attention  more  particular! 
the  amount  of  deflexion,  produced  by  a  given  I.  ■: 
stages  of  deflexion  and  pressure,  under  which  tit!'  el  e-tirity  is  defttr 
or  under  which  the  natal  is  technically  said  to  take  a  set.     This  irn|uiry 
may  be  characterized  aa  one  into  the  stiffness  of  the   casting.     It  it  a 
most  important  one;  for  although  Ik-ahis,   cast  on  the  H*  prim 

i:ii;-i ist   ultimate    fracture    [Hi ■■■■■•  -•!\i U  V    ':li  mi      Im-.     of   tli<    M 

form,  yel  if  the)  deflected  more  under  a  given  pressure,  or  if  under  such 
deflections  they  more  re:nlil\  fixed  themselves  in  those  forms  into  which 
they  li.nl  Ihtm  deflected,  partaking  thus  in  a  degree  of  a  quality  ana- 
logous to  flexibility,  there  might  result  from  these  causes  inconve- 
niences more  thnn  counterbalancing  tlve  increase  of  ultimate  strength. 
It  may  he  mentioned  in  the  outset,  that  these  supposition*  were  in  them- 
selves improbable,  and  anomalous ;  it  was  to  be  expected  that  the  diffi- 
culty which  attended  tho  ultimate  fracture  would  in  a  degree  chnrnctcrii* 
all  the  stages  of  approach  to  it,  and  such  in  reality  was  found  to  be 
the  e 

I'll.-  beams  were  now  cast  7  feet  6  inches  long,  and  the  props 
paced  7  feet  asunder.  The  ratio  of  the  upper  and  lower  tlanchcs  was,  in 
each  experiment,  that  of  1  to  8,  whii  h  bed  been  ato  rtnincd  to  1»  li 
the  beet  fbm  of  section,  and  they  were  all  of  the  same  size,  being, 
indeed,  cast  from  the  same  model,  which  was  only  varied  by  increasing 
in  each  experiment  tho  distance  of  the  Benches,  or  the  depth  of  the  rib 
which  joined  them.  The  following  diagrams  represent  the  sections  of 
fracture,  each  as  before  Oflfr&nith  its  real  siste. 

In  tin-  lir-r  nf  tin  -,c  i  xperiments  (diagram  10),  the  depth  of  tlie 
beam  WM  4T  inches.  Tlie  beam  was  lemded  with  27<Mlbs.,  when  the 
deflection  was  025  parts  of  an  inch,  and  on  tho  removal  of  this  load  it 
i.  turned  to  its  original    form,   showing   that   the   elasticity  had   no:  been 

sir. lined.    Tin-  load  vraB  then  gradually  inon  isedtrp  to  iu.'/jII- .  -vl 
the  deflexion  to  0*89  inches,  and  still   the  beam  recovered  its  form; 
8  1640)8.  were  then  put  upon  it,  and  there  was  now  a  perceptible  net,  or 
permanent  deflexion,  but  of  exceeding  small  amount.     With  a  |c 
8014,  this  permanent  deflexion  teoame  0*05  inches.    The  I I  was  then 

further  increased  until  itheCOBM  6215Ibl.,    and   the   deflexion  0.51,  and 
throughout  tlie  whole  of  this  increase  no  further  set  was  apparent,  the 
beam  returning,  when  the  load  was  removed,   always  to   it-,    li 
ncnt  deflexion  of  046.     When,  however,  the  load  was  made  0!»7I  Hie.,  a 
new  ::i-l  became  apparent,   and  when  it  was   increased   to  {tfW'lb*.,   ibis 

Pleasured  to  0*03  more  than  the  first,   or   tl 
deflexion  was  now  mode  <H)6  with  a  load  of  11,8071b*., 
deflection  became  0-0i>,  with  each  further  increase  of  the  perms* 

unit  <A//e\/o;i  bognn  now  rapidly   to  Increase,  u»V\  \VvCw.  Y24lV;AW  it 

tuc  Oil.  and  with  l3,548Abe.  ttMvcjtmVMto- 


on  tub  raratoTti  or  mo.s  bejuo. 
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Mar  circumstance*  characterized  the  other  experiment*.     In  the 

Kcond  (see  diagram  11),  the  depth  of  the    beam  was  5-2  inches — the 

first  perccjuiliii-  set  t..ok  pl.ieo  imdec  a  load  <if  7-''7H>m.,  with  7!M7lbs. 

it  *mx  008,  and  the  deflexion  035.     It  bore  12,OH~lbs.  with  a  deflexion 

gfft-QS,  and  broke  by  extension  with  a  weight  of  l.>J2!HI>s.     In  the 

tliii^l  experiment  (see  diagram    12),  the  depth  of  the  beam  was  6-0 

,    and    the   first  percoptiblo   set  took    place   under   ii  weight  of 

:>lbs.,  and   a   deflexion  of  0*49    inches.     The  beam    broke  with 

2})lbs.      In   the   fourth   experiment  (.li.i grain    III),    tli.    depth  of  the 

beam  was  6-93  inches,  and  the  first  perceptible   set    took  pl.iec  with  a 

load  of  14,2/1  lbs.,  and  a  deflexion  of  0'35.     The  beam  broke  with 

22.1851bs.    These  result*  may  be  tabulated  as  follows: — 


pafeMM. 

Dopth   of 
IWinm 

LOd't  1*31 

w  li'.-ti  n  Scl  U 
llr.t  taken 

in  II,- 

llr-flf  ».|- 

.lor  win. 

;.  iir.i  mu-iiIii 

Unnlo.l  Do- 

(Ifiinii   1 

pnotuvi  in 

1  ...  MS. 

Bmktai 

i      l 

13*42 

1    l  M 

••JI--.I 

1  rim  i' 

i 

'J 
.i 
1 

4'1 

•>■•' 
60 
693 

raw 

14271 

•S8 
•34 

•35 

1-08 
'63 

•JH 

■r,;. 

From  these  experiments,   the     irsl  COjaclasSon  to  be  drawn  i*,   that 
things  being  the  same,  the  ultimate  strength  in,  In  beams  of  this 
furm,  nearly  as  the  depth,  but  in  n  somewhat  lower  ratio. 

Tin?  second,  thai  tltc  atitthet*  of  the  beam  rapidly  tam-iuwa  wV\i'\.\5» 
■■■M  nearly  t  wice  us  great  being  required  U>  \**>&\H:fc  v\\& 
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Minn  deflexion  in  the  fourth  experiment  as  in  the  first,  although 
depths  were  only  in  the  ratio  of  3  to  I. 

The  third,  that  the  quality  of  elasticity  as  distinguished  from 
liiln  y,  ox  the  difficulty  of  giving  a  set  to  the  beams  was  in  a  much  higbfl 
rati"  than  in  assigned   to  it  in   ordinary  Imnis  reijiiiring  in  expcrii 
2  and  4,  more  than  one-half  the    breaking-weight.      Experiment  (1) 
pmoata  in  reality  no  exception  to  this  remark,  because  the  <l 
is  exceedingly  small,  mil  the  I i r> I  Hi  which  is  that  given  in  the  tahlc  m» 
exceedingly  mall,  and  did  not  affect  the  elasticity  of  the  material,  bebi(! 

follow. .1  1  ■ ;.  i DOT  set  until  the  weight  was  nearly  doubled. 

'.v  in  ordinary  beams,  it  appears  (Trcdgold,  page  JV),  that 
i  sensible  injury  of  the  clastic   force  with  one-third    the  break 
weight, 

'iir.  I lndgkinson  conolades,  therefore,  that  in  these  beams  the  clnl- 
tiiiiy  remains  perfect  under  loads  greater  in  comparison  with  thos? 
under  which  they  break  than  in  tin   ordinajj  beams. 

Various  other  experiments  were  made  after  the  first  puhlicati 
these  on  a  considerably  larger  scale;  for  the  detuils  of  them  the  reader 
■'•furred  to  the  fifth   volume  of  the    Transaction*  of  I  he   Maitchetltr 

I'lul.  Society.       It  tn-eii  "i:lv  boTQ  he  stilted,    that  these  experiment*  "OS 

large i    eal"   have  in  every  raj  inpported  the  ooaolusions  drawn  fron 
those  on  a  less  scale.     In  conclnsion,  we  -hill  giro  the  very  simp! 

vvhii  li   Mr.  Hndgkinson   has  deduced    from  these  experiments  t"  estil 
the  Strength  of  beams  Cast  on  his  eon  tun  linn 

Kim: 

If  a  be  the  area  of  a  section  of  the  bottom  rib  in  tin  middle  of  the 
I". mi,  and  if  D  he  the  depth  of  the  bciun  there,  and  L  the  length  Ot 
distance  betwet  d  the  points  of  support,  all  these  dimensions  being  i» 
inches,  then  will  the  ultimate  strength  of  the  beam  in  tons,  svheaitn 
cast  erect,  be  represented  by  the  formula, 

36x1X9 


And  wben  it  is  cost  on  its  side  by 
25  X  a"  X 


Thnt  i»,  if  taking:  the  dimensions  in  inches,  we  multiply  the 
of  the  middle  section  of  the   lower   rib   by  the  depth  of  the  beam,   and 
divide  this  product  by  the  length  of  the  beam,  then  26  times  this  pro- 
duct will  represent  the  number  of  tons'  weight  which  will  just  break  the 
i"  am  when  it  is  cast  upright,  and  25  times  the  product  when  it  i- 

on  its  side. 

It  is  manifest  tli.it  the  principles  which  Mr.  HodgkutSOn  has 
established  for  the  hewt  sections  of  girders,  arc  applicable,  with  the  proper 

(iiiiH'iis.  to  every  form  under  which  cast-iron  is  employed  to  sus- 
tain a  tranarcrse  strain  of  the  material. 
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tinder-box  has  been  employed  from  time  immemorial  for  the  purpose 
Lining  a  light:  it  is  now,  however,  neailjr  expelled  from  our  dwtll- 
igs  by  a  host  of  ingenious  chemical  contrivances,  allied  "  Instantaneous 
pant  account  of  some  of  these  may,  perhaps,  l>e  uoccpt- 
ul>l<:  to  the  readers  of  this  Magaz.: 

Abf-ut  the  year  1678,  photphorut  wo*  discovered,  and  it*  singular 
inflammability  was  taken  advantage  of,  a*  a  refined  chemical  method  of 
gi  tting  a  light  quickly.  A  small  portion  of  phosphorus,  robbed 
the  folds  of  brown  paper.  Lnatantry  burst*  into  a  flame,  which  will  kindle 
a  common  brimstone  match.  This  method  wm  eagerly  adopted  hy  all 
•oob  persons  as  could  procure  so  great  a  chemical  em  foe  phos- 

phorus was  by  no  means  plentiful  until  tin-  y.  ir    IC.l.u,  wlv  .  Godfrey 
i    manufactured   md    wld  it  in  large  quantities  sit  his  lain 
ontfaampton-etn  L     [This  laboratory,  and  much  of  its 

curious  apparatus,  is  yet  in  B  ,]     The  marvellous  properties  of 

phosphorus  excited  much  attention  in  this  country,  and  Godfrey  net  out 
abroad,  to  exhibit  and  vi  ml  tli  ;  he,  therefore,  has 

neritof  generally  introducing  the  6m  i  bemfcej  method  of  getting 
"it. 

Improvements  wer  it   made  upon  it;  one  of  which 

was  to  coal  the  Micks  of  small  wax-tapers  with  phosphorus,  in  glass 
tuhes,  hermetically  scaled;  (lius  constituting  wlutt  wttt  called    ;'  phos- 
phoric taper*."     When  ■  lighl  WM  required,  one  tod  of  the  babe  woe 
off  with  ;i  Bin,  and  1 1 *•    bum  i    I  Icltly  drawn  out,  it  took  fire 

upon  touching  the  air;  hut   this  plan,  nlthotigli    ingenious,  was  not  eo 
m  the  original  method  "I'  fni  lion;  it  was  inconvenient,  sometime* 
i  via  dangerous,  and  never  cai  nier.il  use.     li  I  hy 

i  g  a  bit  of  phosphorus  in  a  small  phial,  and  then  stirring  it  about 
.i  hoi  iron-wire,  thus  partially  burning  it  in  a  confined  portion  of 
air,  and  covering  the  int.  rim  of  the  phial  with  oxide  of  phosphorus:  it 
was  then  corked  up  tightly  after,  ramoring  the  wiro,  and  preserved  for 
use.  When  a  light  was  wanted,  a  common  brimMum -man  li  was  put 
iulo  the  bottle,  and  a  small  portion  of  the  phosphoric  compound  with- 
brimstone  tip;  Hum'  instantly  resulted,  from  the  strong 
affinity  of  the  sulphur  for  the  phosphorus.  Tlu's  method,  from  its  siin- 
i>ii(  ity  and  durability,  had  a  long  run,  and  may  even  now  be  met  with. 
Another  plan  with  phosphorus  was,  to  take  a  small  bit  of  it  on  the  point 
(fa  brimstone- inalch,  and  then  to  rub  it  on  a  cork  or  piece  of  soft  wood; 
the  friction  caused  the  union  of  the  phosphorus  and  sulphur,  with  the 
evolution  of  Same. 

These  method*  with  phosphorus  were  Bucoeedad  by  a  substance 

I  pyrophorux:  it  was  a  black  powder,  produced   by  the   calcination 

of  flour,  sugar,  and  alum,  and  having  the  singular  property  of  taking  fire 

upon  men  oxpoeun  to  air.    A  small  buttle  of  pyrophorus,w<  II  prepared, 

a  ri.uividcr.ihle  lime,  and  was  a  good  method  of  getting  a  light. 

The  theory  of  its  action  was  long  a  mystery;  but  we  now  know,  <ha& 

i /.  i  -bearer,  results  fitom  flats  attxM&nift 
a  ■■■'  m'.i'.'i  inflammable  metal  u  cAicauA  fewa  <fla» 
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potash  of  tlic  alum  by  the  action  of  the  charcoal  of  the  flour  and  tugar. 
"   Ilomberg's  pyrophorus,"  for  so  it  was  Darned,  hud  u  long  da;. 
<  hurry  with  scientific  curiosos.    The  invention  which  firat  bore  the 
of  light   Machine."  was  the  "  inflammable  air-lamp  of 

Vol  to;"  an  extromely^clegnnt  and  scientific  npparntus,  consisting  ofu 
glass  reservoir  filled  with  hydrogen-gas  (or  inflammable  air,  at  it  mi 
then  i-ull'-il),  which  could  bo  subjected  la  the  pressure  of  a  cohunsof 
water  upon  turning  p  stopcock.  The  pedestal  upon  which  the  reservoir 
we;  placed,  contained  ;ui  clectrophorus  (a  variety  of  the  clectricul  mm'l 
the  apparatus  being  so  adjusted  by  connecting  wires,  that  upon  tarda; 
the  cock  a  small  stream  of  hydrogen  rushed  out,  and  met  with  a  quirk 
of  <•!•  eirii-  tin-,  v.liich  caused  its  ccmhustiou;  and  this  name  kindled  I 
wax-taper,  placed  directly  against  it.  This  machine  was  soon  mo 
into  a  variety  of  ornamental  forms,  and  quickly  found  a  place  in  the 
study  of  almost  every  scientific  man.  One  fatal  objection  to  its  g' a 
introduction  was.  its  tendency  to  explode^  ■  ft  most  disagreeable  tendency 
certuiidy,  especkdly  if  the  li^ht-seeker  was  in  a  great  hurry  to  seal  s 
letter,  to  «ay  nothing  "!'  the  squirting  of  the  acid-water  over  paper*, 
books,  and  furniture,  mid  perchance  the  fracture  of  a  Ion  king-glass  or 
window,  by  a  flying  fragment  of  the  gas-reservoir.  Bach  an  accident 
often  happened,  and  the  Light  Machine  was  denounced  as  an  "  Infernal 
Machine." 

The  researches  concerning  the  evolution  of  heat,  by  the  compression 
of  air,  led  to  the  introduction  of  its  agency  for  obtaining  a  light. 

A  small  stout  brass  tube,  about  six  inches  long,  and  lialf  an  inch  in 
diane-ter,  elated   at   one   end,  and   fitted  with  n  hollow  air-tight  Jii.ton, 
containing  in  its  entity  ft  samp  of  amadou  or  German  tinder,  constituUd 
the  apparatus  which  was  called,  "The  Pneumatic  Timlcr-box.  or  i 
Syringe,"  and  which  was  Deed  as  follows: — The  piston  was  suddenly 
driven  into  the  tube  by  n  strong  jerk  of  the   hands;   tin-  . 
thus  compressed,  had  its  enpanty  for  heat  diminished,  and  titer 
parted  with  it  in  sufficient  quantity  to  came  the  ignition  of  the  tmdei : 
and  upon  quickly  drawing  out   (bo  piston,  the  glowing  tinder  would,  of 
course,  kindle  a  match*. 

The  Light  Syringe  is  even  now  frequently  used  on  the  cent: 
although  we  very  seldom  see  it  here,  unless  upon  the  lecture-table  of  tin 
chemist.     Considerable  practice  is  required  to  loam  the  right  method  of 
using  it,  and  a  novice  has  to  undergo  sundry  abrasions  of  the  buckles, 
fingers,  sprains  of  the  hands,  &c,  before  he  lights  upon  the  proper  knack 

iddenly  and  successfully  compressing  the  air.    Thi 
el.  'dieity  was  next  pressed  into  the  "  light  company;" it  was  found  that 
a  plutc  of  zinc,  and  a  double  ploto  of  copper,  win  n  dipped  into  a  dilute 
add,  evolved  mfndeat  eleetridty  to  ignite  a  fine  plotina-wire  oonoci 

I'paratus,  being  very  simple  and  scientific,  was  adopted  by 
in. my.  btrl  more  eepedelly  by  philosophers.  It  took  up  ycry  little  room, 
a»  adagio,  pair  of  plates,  two  inches  square,  and  a  1  i  I  icid, 

about  the  size  of  a  snuff-box,  was  quite  adequate  to  the  ignition  of  n  fine 


•  Thin  apparatus,  finnictvhnl   mouitV'V  v.  ■'-.-«  Vivw:\\  &a  ».  <»&«aj, 

Ittlo  tot  thu  gnu-Jock  on  fire-ana-  ■■•'-  rnxwAusCvwiv  vrt  \*xt»mm*»y* 
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filament  of  platina-vrirc,  nt  which  ■  bit  of  toueli-pnper  could  be  ignited, 
and  then  it  mutch  from  (hit.  It  would  not  answer  to  mil  tin  mutch 
directly  to  the  ignited  wire,  as  the  suljihur  combined  win  (he  ptatiao. 
All  the  contrivances  wh  i  now  spoken  of,  quickly  vanished 

into  the  shades,  Iwforo  the  mddi  n  '!  IXC  "I  "The  Oxvmurii.ie  jfatetoT 
It  wua  discovered  that  the  singular  salt  called  oxymuriate,  or  fUagufw  of 
potash,  when  mixed  with  sagas  or  othc  •*,  caused 

them  to  rata  into  sudden  combustion  upon  the  easJael  oft  drop  af 
oftriol. 

Small  portions  of  such  mixture  in  powder  im  first  employed,  I  ut 

it  was  soon  mixed  frith   gum-wati-r  into  a   paOIO,  (together  with  a  little 

(he  sake  of  colour),  and  with  this  thin  (dips  <if  deal  ware 

•d,  to  constitute  oxymuriate  matches,  whirl  fo  a  neat 

•  ense  of  id   tin,  or  wo.-.  (tor  iliat  beautiful 

manufacture  was  just  come  into  fashion),  with  a  bottle  containing  *  bU 

of  asbestos  soaked   in   strong  oil  of  vitriol :  coses  thus  fitted  up  were 

improperly,   hut   nil  '    :        riionphimis-boxe*." 

wax-taper  was  made  toon  afterwards,  and  the  matches, 

bottles,  and  bo  >■  I    in   swarms,  of  nil  colours  and  dimension*. 

came  so  great,  that  from  iii  .  and  fire 

shillings,  die  price  fell  r  a  small  box.  and  this  plot 

continued  ste-idy  for  some  year*. 

theory  of  the  action  of  the*e  "  phosphorus  or  instantaneous 
light-hoxea,"  consisted  in  the  - 1  id  i  decomposition  of  the  ehloi 
by  the  oil  of  vitriol,  and  the  evolution  of  oxygen,  which  entering 
energetic  combination  >«^  i tl.  the  inflammable  element*  "f  the  sugar,  pro- 
d  flame.  It  waa  a  very  complex  action,  and  understood  by  none 
but  cli' innate  i  but  every  one  could  appreciate  its  practical  application, 
.md  nothing  more  vru  wanted. 

i     production  of  fire  took  place  so  inrtnn  thnt 

'  of  the  match  )md  not   Bufiejral  0  light;  at  others,  in 

eonse'iuni -,-  of  -I"  of  the  composition, 

not  a  spark  of  lire  was  evolved,  but  the  red  tij  mcti  |y  li/.'.cd,nnd  spurtled 
lies'  silk-dresses,  to  their  utter  spoliation.  By  the  way, 
about  fifteen  years  ago,  when  this  invention  started,  ladies  were  not  so 
Icly,  deeply,  beautifully  blue,"  in  chemicul  matters,  as  they  are 
nciw-a-days;  and  very  frequently,  when  the  match  did  not  light  instan- 
taneously, they  innocently  retained  i(  to  the  case  amidst  the  others,  BSol 
•ted  a  fresh  one:  the  rejected  match  still  retaining  a  spot  of  vitriol, 
imparted  it  to  the  tip  of  its  next  neighbour,  this  being  perchance  a 
good  one,  entered  into  rapid  combustion  which  instantly  spread  through- 
out, the  "hole  legion  of  fiery  spirits,  and  out  they  all  shot  from  the  box, 
like  a  small  girandole  flight  of  sky-rockets,  to  the  great  terror  iuid 
discomfiture  of  the  female  experimenter.  This  firework  happened  when 
the  tip*  of  the  matches  were  placed  donmvardti  and  complaint*  of  i lie- 
danger  being  made  to  the  match-maker,  he.  to  avert  it.  pi. iced  the  tips 
upward*;  plan  was  even  worse  than  the  other,  for  if  jrtal 

was  not    taken  in  withdrawing  a   match   from  the.  \\tTvA-\wivcW  (,\wv\. 
vapecinliy  ui  the  dark),  it  might  touch  the  eomlmsUUe.  &DS  c\  \\w  (&JSC 
and  set  them  Mating  alto;  but  they  would    not  V.  $ro)BCAis\  www  fe 
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it  tolhrnac 

The  chlorate  paste  «■  jrradnally 
airfcctsd  by  tipping  then.  6m  with 
:  thu*  they  righted  widi  move 
nrised  with  the 

It  was  mm  found  that  the  oorfc  rf  the  bottle 
corroded  and  rotten,  and  the  vitriol  wnlrre«i  by  fipaaan    to  the 
A  ground-glass  Hopper  was  therefore,  sabstif  led  far  the  cork,  and 
again  covered  with  a  ground-glass  cap.  still  more  i  iii.lii.illy  to  rxi 
the  air:  cone  person*  preferred  touching  the  match  with  the 
instead  of  the  vitriol  with  the  motet,  and  for  their  arrotnnsoda* 
elongated  Hopper  was  provided,  which  would  withdraw  a  drop  of 
Those  who  did  not  like  the  expense  of  caps  and  stoppers,  were 
with  a  bottle,   Laving  a  plug  of  India-rubber,  instead  of  a 
cork,  tor  that  substance  was  not  acted  upon  by  vitriol*. 

Bat  although  the  instantaneous-light  box  was  now  tolerably 
and  certain  in  its  operation,  half-a-crown  for  a  plain  box,  and  a 
|«  r  hundred  matches,  was  a  high  price,  and  beyond  the  reach  of 
individual.      It   rapidly   fell   by   the   appearance   of  a   placard,  with 
following  announcement: — "Save  your  knuckles,  time,  and  tr>i 
Baa  moat,  price  out  shilling!**  and  accordingly  the  Baft 

found  its  way,  like  magic,  into  the  parlour,  bed-room,  and  kitchen, 
hoasemaid,  whose  chapped  knuckles  had  many  a  time  and  oft  recci' 
the  gashing  atrokc    trf   the   flint,  when  striking  a  light   on  a  dark 
morning,  was  loud  in  the  praises  of  Hctrperripn.     In   the  »ludy 
parlour,  a  Utter  or  liilltt-donx  could  he  sealed  and  sent  oflT  quiit  1  v.  m; 
out  "ringing  for  a  light;"   and  in  the  bed- room  a  light  could  be  ol 

MM  of  illness  or  sadden  emergency.     Almost  everybody  was 
■eased  of  the  Bopyri  n  found  a  place  on  the  shelves  of  tna 

!  .rated  laboratory  in  tbi»  country,  and  facilitated  many  of  the  i 
ttons  of  the  u  philosopher  by  fire." 

This  invention  consisted  of  two  tin  cases,  about  one  inch  and  B 
quarter  square ;   hut  the  one    throe   inchoa,  and   the  other 
about  an  inch   long,  they  were  soldered    together  thus, — 
the   shorter   one    holding    the   vitriol-bottle,    the    other   the 

I.-,  with  iln-ii  lips  upwards;  by  this  simple  BiraagOIBi  I  I 
there  was  very  little  chance  of  any  accidental  conal 

■  •  illi-    mid    lii.ilcln-;.    w.  i.      not    00  B  level; 

ipositiot  .v.i    good,  the  vitriol  strong,  nnd  rarely  tailed  to  pro 
>U    lighl  ;   tin-  cork    iliil   not   corrode,  partly  bee..! 
"  I  mi  lend,  and   partly  because  there   was  no  super 


"'ll'  gilts  I  with  plugs  of  In  li.i-rubbnr,  allfcesgch 

I.' I' i  iln     Mii-rmuDivter   for   in.  a-  I  plan  Ima  beta  claimed   us 

soonls  height*,  wcrcniwnysftus/d  \  umnttan. 


.  axtavbmk  unirr- 

in  I  i  soon  frll  in  or-pcnce  par 

1,  tin  ii  thro  -j"  nee,  two-peace,  and  now  titer  cut  be  bought  for 
uv  pet  hundred*. 
Dependent  upon  chlorate  match™  and  vitriol,  hat  with  tJi 
-|.it  it-lamp  and  machinery,  appeared  "  the  day  or  night  sell' 
ntiug  lamp,"  bearing,  in  letters  of  :  Imposing  motto.  In  Bat 

viNces.     It  was  rather  a  i  d   .itfiiir,  but  mar  bo  thus 

per  of  the  vitriol-bottle  wus  attached  a 
passing  orer  a  small  pulley  in  a  brow  standard.  Band  to  tin-  box. 
was  carried  (tike  tin-  baa  of  .v  hhn%r«tcher's  trap.)  to  the 
i  of  thi'  operator.      Upon  hi  i  1.  the  stopper  ro«e  from 

|  carrying  drop  of  vitriol,  and  the  same  movement  mused 

press  a  :h  it ;  flame  tasullul,  which  waa 

by  the  wick  of  the  spirit  lump ;  but  a*  the  flame  of  spirit  of  wine 
i  ana  luminous,  the  op  mtot  had  to  get  out  of  bed  after  all  his 
itching,  ami   put   the  wick  of  a  common  candle   to  the    ipirif   I. imp, 
cr  to  illuminate  his  dormitory.     The  idea,  although  ingenious, 
warranted  the  assumption  of  the  travestied  motto,  in  -W  luminr 
;  and  the  invention   never  e.inu-  into  general  use;  its  price  also 
bigh. 

it  this  period  many  improvements  were  made  in  the  instan- 

ous-light  boxes,  which  it  is  impossible  hero  to  enumerate,  bir 

principle  unchanged.       Tlie   discovery  of   the   singular 

of  spongiform   platina   igniting   by   the  contact  of  a  jet  of 

•jn\e  rise  to  its  introduction  n-s  an  iastu  light-sad 

pparntni  made  its  first  appearance  in  a  form  olosely  rftemHrag 

,  (it-  the   Volt:i'n  >n;i'-liin. •  ;iln  :i-lj,    deSarihed,  excepting  that  no  (lo 

.;-  required.     A   miall  cup,   holding  ■>■  bit   of  spongy  platina 
-■■-■»■  tin-  :.•>:■  ii'i  p  ipposcd  t<>  the  jet  af  gas  from  the  stopcock; 

isulted  from  thii  contact,  the  hyd  Sained,  and  rradily 

d  a  candle  or  I  unp<     Ihis  invention  anqorwvat  agra  <y  of 

licationi  and  simplifications,  but   the   principle  remained  im;ilr, 
aad  it  ia  employed  even  at  present,  bat  it  is  quite  as  apt  to  explode  a* 
the  inflammable  object  to  get  out  of  order. 

tUfuctory  theory  of  its  action  Las  been  offered,  and  all  wo  know 
at  it   is,  tli.it  iv |„  I,  extremes   meet,   light   results;    that  is,  when  the 
inert  body,  platin.i,  eomes  into  contact   witl    the  li«hlet(,  hy.li 
uition  takes  place  ;  this  discovery  is  due  to  Dobereincr. 

Hut  n»w,  in  the  year  1836,  all   the  bunantaneom  lights,  and  liglit- 
Bachiaes,  ••"•  fast  retreating  before  the  powarful  boat  of  ■■  bocifen  and 


Lociii-."-  eoasisi  of  chlorate  of  potash  mixed  with  sulphure.  of 
wtimony  into  a  paste  with  arch,  the  ends  of  i  hips  of  wood  are  tipped 
irUhlMs  composition,  which  inflames  upon  the  friction  of  glass  pstpoi 

*  Bath  la  f  prenent  in  the   iiisuuitaneous-liglit  trade,  tlmt  one 

!*«<:  boxes"  may  ■  .■  -ih'itting. 
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This  is  ik  rory  ready  means  of  getting  a  light ;    but  the  wlph 
antimonial  vapour   emitted   during    the  combustion,  is  by  no 
pleasant,  especially  to  persons  i>f  w<;ik  lungs. 

Pi:  -  clever  n  i  i  i  i.  it  upon  the  oxymuriato  nut 

consisting  of  n  small  roll  of  mixed  paper,  in  one  end  of  w! 
minute  portion  of  vitriol  in  a  glass  bulb,  hermetically  sealed,  and 
rounded  with  chlorate  paste.     Whcnrfhe  end  thus  prepared  is  pressed  »  I 
as  to  break  the  liiill),  the  vitriol  <-onA:s  in  contact  with  the  coropo;-.; 

produces  an  instantaneous  liftht ;  ju*t  reversing  the  old  operation  of 
|.ui(ini!  ili.-  mat  b  into  tho  bottle,  we  in  this  instance  find  the  hottk- 
(the  luilli)  put  into  the  nuitch.  This  invention  may  be  considered  **uW 
M  plus  ultra  of  chlorate  matches;  but  prometheani  and  lueifers  mu 
used  with  caution,  and  should  nercr  he  carelessly  left  nl>oiit.  I 
accommodation  of  cigar-smokerx,  promethean*  are  made  with  touch" 
paper ;  this  ignite*  from  the  composition,  and  glows  without  flame,  like  a 
slow-match,  and  as  the  wind  will  not  extinguish  it,  a  good  cigar  may  b» 
readily  lighted.     <  hi  •  word  of  caution  to  *t<  :  who  us* 

this  invention.  Take  care  when  the  burning  match  Is  dropped,  w 
otherwise  the  coach  may  be  set  on  tin  ;  mvii  throw  away  the  ignited 
remains  of  a  match  or  cigar,  in  the  vicinity  of  villages  or  farm-yard*, 
or  perchance,  an  incendiary  lire  may  unwittingly  result. 

If  the  elements  of  . i  promethean  were  i    into  the  end  of  » 

cigar,  it  would  light  upon  mere  pressure,  and  would  also  be  attended  wiA 
the  advantage  of  informing  novices  wldch  was  the  proper  end  to  li 
many  young  sparks  f>  ir  want  of  knowing  this,  and  being  diffident  of  asking; 
very  frequently  light  the  wrong  end,  which  is  a  sad  inconvenience*. 
Such  then  is  a  short  history  of  the  rise,  progress,  and  present  state  of 
the  leading  varieties  of  instantaneous  lights. 


•  Some  contrivmice  of  thin  kind  lias  been  adopted  by  our  ttnnSntlantii 
since  tliii;  pnper  wait  written. 


PHILOSOPHICAL  TRANSACTIONS,  1890,  Part  I. 

Our  Journal  being  devoted  to  "  Popular  Mi -i *■-■  •,"  iomuU  imply  that 
w.--  pass  ovi  r  [,U\  .-.c.il  iii'|uirri- 1  on  aocoturi  of  their  ibstrucmcas.  Our 
object  i*,  on  the  contrary,  to  convey,  in  language  a*  intelligible  as 
possible  to  general  readers,  the  fact*  vrhi<'h  have  Iw-cn  ohserVM, — the 
laws  vrbkh  have  I'll"  deduced  In. in  litem, — uiid  the  methods  \>  I 
hare  been  employed,  in  the  ditt'ercat  researches  of  philosopher*  for  the 

iiion  of  science,  in  it*  proper  sense  of  the  term.  With  (hi 
in  view,  we  bare  given  analyse*  of  several  mi  moirs  of  tin  tir.«t  import* 
imc.e  on  different  branches  of  physical  science  in  oar  former  numbers 
(as,  for  instance,  the  tides,  tight,  and  terrestrial  magneli.tm;)  and  «c 
purpose  to  continue  this  plan  as  circumstance*  shall  enable  us,  till  we 
here-laid  before  our  reader*  a  succinct  account  of  the  present  slat 
every  branch  of  physical  science. 

Tin  p  uo,  bowerer,  many  subject*  of  a  more  isofatad  character, 
mid  upon  which  eery  little  is  actually  known  calculated  to  interest  others 
than  the  f  gaged  in  those  100001  intnriru       ]  hi  1  :<r--  ten 

part  published  in  the  transactions  of  0 

1 1  iiit  account,  we  think  it  «ill  best  meet  the  view*  of  .  to  take 

those  transactions  when  1 1 1 •  - v  appear,  and  give  of  the  several  paper!  Q 

■  I  account*,  aa  their  intereat  Menu  to  demand;  and  ocoa- 
siomdly  iui.  lepertmg  11  few  collateral  remarks  on  the  state  and  nature  of 

■  ■  1 1 1  i  1  y  generally.     Ova  tenders  will  then  1..  often  able  to  ascertain 

her  any  particular  dissertation  in  likely  to  be  of  interest  r>>  them- 
tdres,  and  often   perhaps  be  led  to  con-nlt  ;i  nemoh*,  wHen  othi 

might  have  passed  over  in  ignor-nn-.   ■ .  t"  it-  existence,  or  in  dread  rd 
■ntcring  the  supposed  difficulties  of  its  Mode  iii '  Irttttnenl   in  such 

.int. 

witli  this  vie",  wo  commence  with  Part  I.  of  the  Philosophical 
Trait t<"  turns,  ju»(  published 

I.  On  the  Empirical  Laws  of  the  Tide*  in  the  port  ••!'  Liverpool,     Hif 

the  Rot.  H.  WhmtU,  M ../..  F.R.8. 
VIII.  Discussion  of  ike.  Tide  Observations  made  iii  Liverpool.     Hi/  I 

W.  Lubbock,  Esq.  F.Il  8. 
XII.  On  the  Solar  /iii-i/iinliii/,  and  mi  the  Diurnal  Inequality  of  the. 

Tides  at  Liverpool    By  the  Rev,  il'illiam  WhmtU,  F.ll.s'.,  Fellow 

of  Trinity  College,  Cambridge, 

We  have  already,  in  the  ninin.  given  the  results  of  Cheat  iv--e.irc.hcs  in  a 

former  number;  and  rial]  at  a  future  time  resume  the  subject,  embody- 
ing therewith  some  other  investigations  relative  to  it. 

III.  An   Account  <*[  the  Great  Earthquake  experienced  in  Chile  on  the 
20th  ..■''  /•".-/„  „,,,,,..  1635.     Bo  Ausumdm  CaUoteugk,  Esq.,  F.R.8. 

Sum,     Account  i\J    the    t'lilennii     I',  in  pi  ion  of  Coxegiiinti  in  the  Bag  of 

Ponscca,  eonunonty  called  the  Bay  of  Conchagua,  m  the  wester* 

CWIt/  of  Central  Ameiicn.       lit/  the  same. 

We  shall  pubJioli  in  our  next  number  these  two  batpttsJMul  yyrm  MUfaa, 
sod  /1  \ny  analysis  of  them  here. 

II  p  fc 


VM  rnitosopiiicAL  transactions. 

V.  Memoranda  made  during  lie  appearance  of  the  Aurora  Ilortalu,t* 
the  IQlk  of  November,  1835.     BgCkarUiC.i  Bay. 

These  observations  were  made  from  the  drawing -roora  window  of 
Deal  Castle,  and  from  the  top  of  the  building.  They  are,  perhaps,  Ik 
root*  interesting  that  have  ever  been  recorded,  inasmuch  as  they  set  n\ 
complete  rest  the  question  respecting  the  region  of  tlie  Aurora.  TWrj 
are  illustrated  by  four  lithographic  views  of  its  appearance  in  difiertM 
stages,  without  weeing  which  any  description  must  fall  far  short  of  ota- 
lag  an  adequate  idea  of  the  phenomenon, — though  even  these  fall  far 
dust  of  the  drawings  themselves,  which  we  had  an  opportunity  of  setinr 
on  the  night  the  paper  was  read.  The  subject  desorres  the  atteotiai 
of  every  one  who  is  interested  in  inquiries  respecting  this  yet  unexplained 
phenomenon.  We  annex  Mr.  Christie's  concluding  remarks,  which  w» 
aro  assured  must  be  interesting  to  every  one. 

"  Hnving  at  the  timo  no  instruments  for  determining  the  bearing  01 
altitude  of  the  arch,  I  was  obliged  to  depend  upon  the  positions  of  fun* 
. .  .n -j>ii- nous  stars,  which  woro  conveniently  situated  for  Unit  purpose.  Ac 
curding  to  these  rough  data,  the  altitude  was  18°;  the  angle  subtended  by  the 
-(•■■•I  hi  ilie  iireli.  iiliniit  i;io°;  the  bearing  of  the  centre  of  the  arch  nortk. 
BOlth -«i':-i,  i rue,  or  very  nearly  magnet ie  norih;  and  the  arch  was  con* 
i|ii.nlly  nl  right  angles  to  the  magnetic  meridian. 

"  Tho  body  of  light  was  nearly  colourless;  its  brightness  was  similar  to 
that  seen  on  the  edge  of  a  cloud  when  the  moon   is  about  to  rise 
u iih,  however,  this  striking  difference,  that   the  stnrs  were  distinctly  se«n 
through  the  diffused   light  of  its  upper  surface,  und  those  in  the  tail  of  the 
Hear  shone  clear!)  in  the  very  body  of  the  light  on  the  right  hand. 

"  With  regard  to  the  sketches  with  which  I  have  attempted  to  illustrate 
tin-  preceding  notes,  it  is  necessary  to  observe,  first,  that  the  extent  4 
horizon  renders  it  impossible  to  give,  in  one  view,  any  idea  of  the  magnificeat 
seal©  on  which  tho  original  was  depicted,  or  even  to  preserve  very  correctly 
tho  relative  proportions  of  height  and  breadth  ;  and  next,  that  in  sketches  1.  1 
and  II.,  the  rapid  motions  of  the  bodie*  of  vapoury  light,  and  of  the  tuuse- 
like  pencils,  must  be  hold  in  mind :  the  former  bore  an  exact  resemblance  la 
tlu  faint  reflected  light  darting  across  the  sides  of  a  room  from  a  mirror 
turned  sharply  in  tho  hand,  and  the  latter  to  the  lambent  flames  v. 
diluted  spirit  of  wino,  poured  on  a  flat  surface  and  ignited,  will  exhibit  when 
half  extinguished. 

"  The  pencils  which  appeared  in  front  of  the  dork  cloud,  of  which  then 
Mn  not  more  than  three,  were  very  distinct  in  their  character,  from  lot 
others;   they  were  of  u  yellower  tinge,  and  extremely  narrow  throughout 
their  whole  height.    I  have  stated,  that  they  usued  from  the  dark  eloud 
perhaps  it  would  bo  more  correct  to  say,  that  they  pierced  through  it ;  he 
ulthough  I  did  not  observe  the  instant  of  thoir  appearance,  being  at  th» 
moment  engrossed  by  the  display  on  the  left,  yet,  in  each,  the  brightness  of 
the  base,  which  was,  as  it  were,  the  nucleus  of  its  light,  seemed   to  warrant 
this  idea.     The  mere  circumstance,  however,  of  their  appearance  in  front  of 
tho  cloud,  tends  to  elucidate  a  point  on  which  there  exists  much  diflVr. 
Opinion,  the  height  of  the  aurora  in  the  atmosphere.    The  dark  eloud  itself 
can  scarcely  be  supposed  to  have  occupied  a  very  elevated  region;  ami  it  kl 
munif'^l,  tint  if  these  brilliant  penctts  \\tu.\  iVwt  «rv«vY\ \n, <«  in  Sanaa 
tbe  cloud,  tin  it  bases  must  have  been  of  tatoxvn  atatoata  vi\\*xvvy«*  v*w». 
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equally  so.  if  tli«y  wore  identical  with  any  continuation  of  llio  luimuuu 

i  tl»i!  arch,  concealed  by  the  cloud, 
'  Tho  first  appearance  of  the  aurora  at  nine  o'clock,  was  that  of  a  dark 
tivcx  cloud,  cutting  off  the  luminous  arch,  and  mnfmllng  a  Iwdy  of  light 
mid.  the  eye  naturally  referring  the  light  to  a  more  distant   region,  while 
■harp  line  of  division  threw  the  cloud  forward.     Subsequent  appearance*. 
nit  deem  to  confirm  this  notion,  hut,  on  the  contrary,  induced 
|  to  consider,  whether  the  dark  cloud  might  not  be  a  tubttralum  of  matter 
ITcring  in  naturo  and  de  the  Mipcrincumbent  »rch  of  light.    Tho 

Mowing  are  the  (nets  which  appear  to  favour  tin-  supposition  First;  every 
eat  outbreak  of  coruscations  from  the  luminous  arch  produced  a  correspond- 
(lUturhance  in  the  part  of  the  cloud  immediately  below.  Thus,  during 
display  at  O1"  15m,  the  arch  »u  gradually  loving  its  regular  form  Ml  the 
hi. I  ;.t  j"  2*™  I  noted  it  '  very  irregular,  with  a  large  indentation  on 
lie  eastern  side,'  while  on  the  west,  where  the  body  of  light  win  undisturbed, 
he  arch  remained  perfect.  Thus  nU.>,  immediately  after  the  western  half 
ad  bocn  in  vivid  coruscation,  the  wholo  of  tho  arch  was  •  dilapidated,'  and, 
family,  'entirely  broken  up.'    Secondly;  neither  tba  straight  nor  waring 

^0*  appeared  to  proceed  from  behind  the  cloud,  but  always  from  tlie 
ir  surface  of  the  light.  Thirdly:  when  the  urch  was  'dilapidated,'  it  was 
lot  merely  its  upper  surface  which  wan  of  irregular  form,  but  imw  of  it 
rent  lying   In  Contusion,  from   each  otlur  l..y  a  boundary  of  light, 

H>t  appearing  in  the  loast  as  if  light  behind  were  ■Inning  through,  hut  rather 
is  if  the  substances  of  the  urch  ami  cloud  had  unwillingly  interpenetrated 
«cb  other,  and  refused  to  mix  together  more  intimately,  while  at  the  same 
iroc  the  light  above  became  more  diffused,  and  of  diminished  brightness. 
Lastly;  when  at  9b  35™  the  continuity  of  the  arch  is  restored,  it  remains 
of  irregular  undulating  form,'  while  fainter  pencils  continue  to  rise  from 
ivery  part;  at  9"  34"  the  cloud  is  '  much  darker.'  'the  pencilling* very  faint, ' 
»bile  its  form  in  evidently  becoming  more  regular;  mid  at  101'  in'"  it  m 
tearly  perfect  in  form, '  strongly  defined  and  steady ,'  tba  pencilling*  having 

M  All  those  circumstances  struck  me  as  so  closely  fWToMtllg   tho  dis- 

inocof  two  fluids,  the  one  superposed  on  the  other,  mutually  repulsive,  but 

Dompellod  to  mingle  by  forces,  of  whose  action  tie-  \i\ uluess  of  the  pencilling* 

Ened   to  indicate  the   intensity,  and   requiring  intervals  of  repose  to  ro- 
.•.•I  their  scattered  energies,  that  I  cannot  but  conclude  the  luminous 
ter  of  an  aurora  to  bo  a  superincumbent   stratum,  and.  eonxcqucntly, 
that   its    altitude  is   dependent   on  that   of    tho  dark   mass    immediately 
atli." 


the  Anatomical  and   Optical  Structure   of  the  Crystalline   Lens 
AmmaU.     By  Sir  David  Brewster,  K.H.  L.L.D.  F.R.S. 

Thi»  important  paper  contains  the  results  of  the  examination  of  the 
mj-erficial  structure  and  optical  properties  of  the  lenses  of  a  great  nitrn- 
ler  of  animals  and  fishes ;  and  is  continuous  of  a  paper  in  the  Trans- 
itions for  1B33,  by  the  same  author,  in  which  that  of  cod  is  particularly 
'x.imined,  and  compared  with  those  of  a  considerable  number  of  birds 
md  fishes,  and  also  with  two  of  the  lizards. 

general  form,  geometrically  considered,  is  that  of  a  surface,  ot 
vrolulicw.    the  axis  of  revolution   coinciding  with  the  b>tl\»  o^  Vyswav. 
in  only  one  exception  to  this — the  ch-pluuU,  whose  eye  a.ye.waj&fe* 

v  * 
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This  slmcUlle  appears  to  l>c  universal  in  birds,  and  the  most  com- 
j  one  in  fishes,     In  iln-  mammalia  and  cetaccn-  it  has  not  been  disce- 
rned at  all;  and  in  many  kinds  of  fishes  n  different  one  ia  found  to  exist, 
ill.-   figure   nf  111--  <■■<■   generally  ; i j ■  [ •  c •  • : i ■  lies  to  *jih<!«-iciU ; 
bat  in  few  »f  them  an    the  two  axes  quite  equal.     If,  now,  we  suppose 
a  short  IiorixiMit.il  line  lobe  traced  upon  the  anterior  face  of  the  lens, 

,:.i  equal  vertical  one  on  the  posterior  face,  each  puning  through  the 

tf  the  (ace  on  which  it  in  traced;  th  Bona  emanate  from 

different  points  of  tlu.e  lines,  and  passrotmd  tin-  equator  of  the  lens 
till  they  terminate  in  a  corresponding  point  of  the  other  lino  diamctri- 
in.  These  fibres,  except  those  which  emanate 
from  the  extremities  of  the  tcpla,  or  line*,  are  not  wholly  in  the  same 
plane,  hut  pursue  a  winding  or  spiral  course.     Tliey  are  curves  of  double 

iiure*;  whk-h  yet  deviate  but  little  from  the  plane  to  which  they 
lly  related. 

This  structure  he  found  to  prevail  in  twenty-cLx  fishes,  three  qua- 
drupeds, and  five  reptiles. 

He  then  proceeds  to  describe  the  more  complex  structures  of  the 

Exi  -  |  i  the  hare,  the  rabbit,  and  the  Peramttet 

now:  i  are  similar  to  those  of  Ashes,  the  simplest  of 

is — three  lines,  or  idiating  from  each  pole,  forming  angles 

0    with    each  oilier;  whilst,    if  all   the   septa  wen  onhographically 

-  ted  on  the  equator  of  the  lens  the  projections  of  the  posterior 
sspta  would  bisect  the  angli  i  formed  by  those  of  the  anterior  ones,  and 
vice  trrtti .  they  would  rci-mbie  hues  drawn  from  the  centre  of  a  regular 

gon  to  its  several  angles.  From  these  the  fibres  radiate  by  a  more 
bizarre  course,  and  finally  terminate  in  tin-  symmetrical  point  of  tin- 
opposite  septum.     The  sot  rated   tincture  of  thats  fibres  was  gmendly 

mible.  The  figure  of  the  posterior  and  anterior  nurihce*  was 
invariably  found  to  differ  in  convexity.  Forty-four  animals  wci .  ii-und 
io  which  this  structure  prevailed:  and  urn-  aimmalOOJ  case  was  ob*  I  red 
of  a  bjifa,  the  name  of  which  was  unknown,  caught  near  the  Azores. 

A  fourth  variety  was  observed   in  most  of  the  cetacea  examined 
The  septa  were  here  four,  forming  on  each  surface  a  rectangular  a 

projections  of  the  two  crosses,  as  iu  the  last  case,  bisecting  euch 
other's  angles. 

A  fifth  is,  where  the  second  structure  terminate-,  in  two  bran-  In-.-. 
at  right  angles  to  each  other,  and  making  equal  angles  with  the  original 
septa;  and  a  sixth,  where  the  third  structure  so  terminates:  the  fibres, 
in  all  case*,  terminating  in  symmetrical  points  of  the  opposite  septa. 

Sir  David  also  examined  these  lenses,  with  respect  to  their  several 
influences  upon  polarized  light.  These  do  not  appear  to  show  the  same 
kind  of  regularity  that  the  structure  might  at  first  sight  lead  us  to  expect. 
For  instance,  the  hare  depolarized  two  series  of  luminous  sectors,  the 


r  David  Brewster.  l'"r  what  reason 

baa   called  these  figure* 

"eorv.  ..ufe."    This  term 

i  ;t]>jin>|>ri:iteil  tn  doi^milc 
S   eiiarnrWr    nf   plan,-    rvrrty,     whilst    f'le 

ether  fcsrf  6wyj  a.«  nguhvty  employed  to 
nynnn  rnrtv*  do:   i,  ..  .-_■   ia   one  plane. 


ould  ;>"t  linvr- nlluded  to  no  incon- 
StdeiaMe  nn  overnight  (fer  such  it  im*t 
likely  i»),  except  to  warn  hug  rviulcru  of  tile 
emir  nt  Ina  pliraicology,  and  prevent  euch 
s  pei version  >>(  iw  urn  ol  uama  AvwA.'j 
Hini  untversoflj  »\iyT>.Y.T\»\*\  vi  SritacA. 
hi- I   peeSfto  yar\K>sai. 
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inner  sectors  having  (lie  negative  stmcinre.  like  calcttrevnt  sjwr,  and  I 
outer  sectors  the  jiosilire  structure,  like  zircon;  whilst  the  def 
sectors  given  by  the  rabbit  were  wholly  negative.  In  the  salmon,  wl 
fibres  hare  the  mime  anatomical  structure,  the  ere  drpobwi»d  <A 
sectors  of' light,  the  inner  and  outer  scries  being  ncgalice,  and  the  in 
positive. 

VII.  On  an  Artificial  Substance,  resembling  Shell.  /?y  /. 
Homer,  Esq.,  r'.ll.S.  I„  and  E.,  tritk  an  e-zarninatkm  of  the 
J?V  Sir  Dacid  Rrcastcr,  I.J..1).,  F.R.S. 

<>n    going    through    the    bleaching- grounds  of   Messrs.   Finlaj  and 
of  Catrinc,  some  time  ago,  Mr.  Homer  was  struck  with  the 
appearance  of  a  part  of  the  machinery.  which  at  a  distance  appeared 
be  of  bra**;  but  on  a  closer  inspection  he   round  it  to  be  a  Iarv: 
wooden  box,  coated  "illi  :m  iueru>Uition  of  a  brown  compact  aubi 
having  a  highly- polished  surface,  a  metallic  lustre  in 
tit'ullv  iridescent,  and  when  broken,  exhibiting  a  foliated  texture. 

The  part  of  the  machinery  on  which  he  observed  this  d< 
a  large  circular  box  (called   ihe  l);i.sh-ivln  el)   revolving   on    a  hi 
axis,      lis  purpose    is  to  lime  the  doth  in  pure  water  after   it   has 
boiled  and  steeped   in  Ihe  hh'-acliing-liquura.     It  turns  at  the  rate* 
twenty-two  revolution*  in  a  minute. 

The  uses  to  which  it  was   applied  obviously  intimated  the 
where  to  March  for  the  origin  of  the  deposited  substance.     The  i 
mat  ion   he   received   was,    that   it    was   an    incrustation   of  carbonate 
lime;   and  he  very  naturally  inquired,  Win  m le  the  brown  colour  and 
metallic  nacreous   lustre?     If  the    substance   was,  as  he  conje 
analogous  to  shell,  whence   could   the   animal   matter  be  derived? 
thus  traces  its  probable  liistory. 

"  Tim  cotton-cloth  Is  brought  to  the  bleach  field  in  Ihe  state  in  whtefa  'i 
is  taken  from  the  weaver's  loom.  The  first  process  is  to  steep  ;(  in  wale 
Reran]  hours,  after  which  it  is  immersed  in  cream  of  lime.  This  is  made  in 
the  following  maimer;  fresh-burned  lime  is  slaked  and  passed  through  a  fine 
sieve,  and  added  to  Water  in  the  proportion  of  3»  11m.  of  dry  lime  to  1900  lbs. 
of  cloth.  The  cloth  is  boiled  in  this  liquor  from  four  to  six  hours,  tlic  lime 
acting  as  an  alkali ;  and  it  is  used  only  from  being  considerably  cheaper  tb»a 
potash  or  soda.  After  this  boiling,  the  cloth  is  taken  la  the  dash  wheel  to  be 
thoroughly  cleared  of  the  lime,  which  is  effoctcd  by  its  being  tossed  about  for 
ten  minutes  in  clear  water  in  the  interior  of  one  of  the  compart  men: 
winch  iln  wheel  i-  divided.  Here,  then,  is  the  source  of  the  calcareous 
matter  of  the  incrustation;  and  we  have  the  lime  dissolved  01  led  in 

the  wuter  in  a  state  of  extremely  minute  di\  Islon,  and  from  which  it  is  depo- 
sited, most  probably,  by  a  partial  evaporation.  It  \l  difficult  to  say  whether 
the  deposit  takes  plnce  while  the  wheel  is  revolving,  by  the  (rater 
broken  into  a  kind  of  spray,  and  so  presenting  a  greater  surface  far  evapo- 
ration, or  during  the  night,  when  the  wheel  is  still :  sorao  of  the  properties, 
to  be  afterwards  described,  render  the  latt«  supposition  the  most  probable. 
But  in  whatever  way  it  takes  place,  the  operation  is  in  exceedingly  gradual 
one;  for  the  wheel  had  been  in  constant  use  for  ten  years,  and  the  coat: 
t^t;  interior  did  not  exceed  one-tenth  of  an  inch  in  thickness.  It  had  been  in 
our  astV.  about  two  years  before  any  perceptible  deposit  showed  itself  in  ihe 
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liui  it  had  Ml  been  ifniii^  ball  a  year  before  an  incrustation  l>ej;an  to 

i  the  wheel.    I  remarked  that  tin-  deposit  *«•  io 

rcatc  '.vbvre  the  cloth  is  put  m  and  taken  uut. 

ntorior,  and  which  mated  the  whole  turfuce  of  the  on 
irtment,  was  of  a  darker  brow  a  colour,  and  mi  a*  emooih  and  splendent  aa 
lining   of  highly-polished  bronze  would  have  been.     The  high  polish  i-  DO 
doubt  partly  produced  by  friction  ;  nnd  I  observed  that  it  «a«  highest  on  that 
part  of  the  outside  nearest  the   ip«  ling. 

"  So  far  we  have  caicOMOUt,  bul  II   animal,  matter;  but  in  going  a  little 

■:  beck  in  the  history  of  the  procesa  to  which  the  cotton  bad  been  kill* 

i.  came  to  the  bleach-flcid,  I  discovered  that  annual  matter 

mii;ht  be  contained  in  the  incrustation.    I  learned  that  the  cloth  hud  been 

woven  in  power-loom* ;  and  on  making  inquiry  as  to  the  composition  of  tbo 

dressing  ur  paste  used  to  smooth  and  stiffen  the  warp  before  it  is  put  into  the 

loom,  1  was   told  that  in  the   factory  from  whence   the  cloth  bad  come,  it  ii 

ractioe  to   mix   glue  with   the   wbeuten  flour,  general]]    in   eijuul   pro- 

ight, 

have   thus  lime  and  gelatine,  the  samo  materials  which  are 

employed  by  the  molluscous  animal  in  tbo  formation  of  its  covering,  and 

apparently  in  tbo  game  degree  of  minute  division  as  that  in  which  they  are 

featuded  from  its  mantlo." 

■H  lie  then  gives  the  chcmicnl  examination  of  the  substance,  and 
allows  very  clearly,  that  thir.  mi!  i;u»..  i-  foiBWd  by  a  procesa  very  nnn- 
logoua  to  that  by  which  the  shells  of  the  molluscs  are  generated. 

Its  optica]  properties  are  then  exhibited  in  a  letter  from  Sir  David 
Brewster.  In  point  of  hardness  it  lie*  between  calcareous  spar  and 
Oriental  pearl  on  one  side,  nnd  mother-of-pearl  and  oyster-shell  on  the 
other,  lie  considers  that  in  its  polarising  structure  this  new  substance 
has  the  same  relation  to  calcareous  spar,  that  mother-of-pearl  has  to 
arrogonite. 

When  we  look  through  the  substance  perpendicularly  to  the  sur- 
face, the  candle  appears  surrounded  by  a  halo  of  nebulous  blaze;  but  if 
it  be  ever  so  little  inclined  to  the  axis  of  vision,  in  any  azimuth,  the  light 
is  separated  into  three  distinct  parallel  crescents  (like  the  moon  when 
two  or  three  days  old),  having  their  concavity  towards  the  end  of  the 
plate  nearest  the  •  v.  In  the  middle  one,  only  the  flame  of  tie-  candle 
appears.     The  inner  and  middle  crescent  arc  polarized  in  a  plane  pass- 

through  the  direction  of  their  length;  whilst  the  outer  one,  and 
age  of  the  candle  itself,  arc  polarized  in  the  opposite  plane. 

Sir  David  then  gives  the  rationale  of  these  phenomena,  which  to 
us  appear;  perfectly  satisfactory;  and  be  deduces  some  conclusions  of 
importance  in  respect  to  the  colours  of  the  different  pearly  substances. 

IX.   Geometrical  Investigations  concerning   Ihc  Phenomena  of  Terres- 
trial Magnelirm.     Second   Series :— On  the.   number   of  Points  at 
which  a  Magnetic  Needle  can  take  a  position  vertical  to  the  Earth'' s 
By  Thomas  Stephens  Davie*,  Esq.,  F.R.S.  L.  <$•  E.  Royal 
Military  Academy. 

Te  hare  already  given  an  analysis  of  this  paper  in  i\wi  lloru:  Mug- 
j  our  sixth  number. 
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X.  <>»  Voltaic  Combination!.     In  a  Letter  to  Michael  Faraday  D.( 

F.lt.s.      Ily   J.    Frederi     Danitlt,    Btq.,   F.B.8.      Professor  tf 
CkuxUttn  in  Kmg'j  College,  London). 

XI.  Additional  Ohxrrvation*  on    Votiait  Combination*,  in   a  letter  f ran 
the  name  to  the  same. 

The  object  of  tbi  -.  papers  i*  In  describe  a  method  of  constructing 
a  battery,  whom-  notion  should  be  uniform — -in  object  of  paramount 
importance  in  all  research*-*  concerning   tin:   laws    of   voltaic  action,     lu 

an' plisliing  liii-.    I  *  r ■  •  I ■  ■  M>1    I  i.mi  -II  li:i ,  hern  .ilioio  lli.-i    BttCCCJWfulj  Bid 

we  tt\Ut  the  apparatus  thus  put  into  our  hands  will  soon  lead  to 
definite  results,  from  «liicli  a  mathematical  theory  will  be  ultimatel] 
educed.  The  papers  do  not  admit  of  abridgment,  nor  of  an  effective  ana- 
lysis, without  employing  figures;  and,  indeed,  all  whom  it,  from  their 
hi. lies,  is  calculated  to  interest,  will  make  a  point  of  reading  it  f»r 
themselves. 

XIII.  On  the  Action  of  Light  ii/ioii  Plant*,  and  of  Plant*  upon  the 
Atmosphere,  lit/  Charles  Davbeny,  M.D..  F.R.S.,  Pro/tutor  of 
t  %  inisiri/  in  the  University  of  Oxford. 

It  was  a  wise  course  pursued  by  the  College  of  Physicians  in  the  ease  of 
Dr.  Daubcny,  to  grant  him  a  plurality  of  offices— professor  of  botany, 
when  he  was  already  professor  of  chemistry.  It  was  solicited,  i»c 
believe,  in  order  to  be  able  to  carry  on  the  researches,  of  which  we  hare 
here  the  first  fruits;  and  granted  for  the  sole  purpose  of  effecting  a 
series  of  experiments,  which  under  other  circumstances  could  never  hare 
lx:en  performed. 

Perhaps,  upon  the  whole,  there  is  nothing  very  surprising  in  these 
results  to  the  lovers  of  mere  novelty,  and  the  "hunters  of  wnndi  rment." 

Oftentimes  we  are  led  to  infer,  from  incomplete  evidence,  certain 

elusions  which  are  really  true ;  and  we  are  therefore  too  apt  to  unata 
value  the  labours  of  him  who  demonstrates  that  truth  to  us  conclusively. 
It  would,  however,  be  easy  to  show  that  opinions  apparently  as  well 
feuded  us  these  were,  have  yet  been  found  utterly  false;  and  for  any- 
thing we  knew  to  the  contrary,  before  the  experiments  detailed  in  this 
paper,  these  might  have  been  fallacies  as  egregious  as  many  others  wlii.li 
are  now  exploded.  We  trust,  however,  that  Dr.  Daubeny  will  follow 
up  these  inquiries  with  his  own  characteristic  ardour;  and  complete  the 
experimental  discussion  of  the  relation  between  the  chemical  and  physiolo- 
gical action  of  plants  in  combination  with  those  agencies  which  have  any 
influence  upon  them. 

We  can  here  only  give  his  own  synoptical  table  of  the  "  scheme  of 
experiments,"  and  refer  our  readers  for  the  details  to  the  elaborate  dis- 
H-rtation  itself. 


-HUKhACmX*. 
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aciiRXK  "i-  km  rs. 

Pa«t  L— On  i»»  Are  i  'urn. 


i  in  oMriagdnlami 

to  dn-ompow  car- 

bonk  add 


J.  To     become 


Iimncrx-d  in  water.  Tried  with  I .  Iltaumi  olt- 
ratio ;  2.  Satitorni*  her- 
bncra;  X  f-'ufu  *jrt»«- 
/■..  ;  -t.  TuuiLigolifM. 
da  l  i.  CotnUnn*  A  rmt. 
rmMa  /  6.  MenlAa  riri. 
i*«:  7-  "*""«  ri*«»o»> 
licvm;  ft.  ,1*»«  urW- 
Hum;  and  actor*!  spe- 
cie* of  Oramiae*. 
I.  In  atroonpheric  air.    Tried  with  Oi-nuituuia. 

WSJ?}*-***-* 

lln  their  lr-i  Tried    with    tin  Plant    (.Vimow 

ritsbility  f  Mid 

4,  To  . -x)w!i ■  w:ii.  r  l.v  |  Tried    with    VincK.     I)»Mia»,     HcliaMhtum, 

their  leaves J  Utvattra  ariorro,  Ac. 

6.  To  iteut  the  ■mo  I  Trii  d  «ith  plants  of  lleltanlhtu  annum,  Sa- 

bj  (hoir  roots  . .    . .  I  fittaria  imjiHtfalia,  Vine*,  &c 

fit*  inlluene.  compared  with|T,j:"'  "J*  "'"  <:~".  *&+  jj 

UWI  Of  din-rt  L,lnr  Bgbtl     W ~.  far  a- ~r,nl.,  .1- rel.. 

in  tin    ftbOVC  parlindand       "fV"  "•««'•>«'>'>  Oauomg  ' 

II.  Arlilicial  tight,  obtained  A.  frOD)  lamp..      'l'i ■■•■  I  bj   PMCmHV  Dbavkiu* 

IJ.   from  IiiruiiIi-hcciiI  Ii in.  .        I'ri.  d    I  ;■     '">  'II.    Imt   tn> 

Mtaam  dttMfc 
Pa>T  II. — On  rim  Actios  or  Ptavrs  BMII  tji«  Atwcsi-iieiul 

Maximum  In. 

awopi  • 

•f  lUTJru. 

ICunrcssus 

Oedna :i;r> 

Syringa  vulrjarit    ...  8*7& 

|,i!te «*> 

flower*    and    with    '' WMgOHltBO  i»HK> 

Ditto  4-00 

Cramula,  8  sp 0-00 

Mewmbrvanthi-niuia  2'40 
-Diililiu  .  .  3-00 


I.  Proportion  bo> 
t«vcn  tin'  '  !'• 
fort*  attribn- 
Uble  to  tli.  ir 
action  during 
tin-  night  «nd 


1 .  During  Una  ««*• 

(her,    11ml    in 

brtahl 

shine. 


leaves  atone,  viz. 


1  If  plant*  with  flower*  1  Dahlia         3"7* 

and  leaves,  \  Ilclianthtu I '(K) 


^Geranium,  Myrtle,  Km,  u  noticed  abov*. 


My  experiments  show  that  when  plants  are  con- 
fined the  former  is  always  greatest  at  first;  hut 
this  may  not  eontluuo  to  be  the  case  after  a  cer- 

Uin  inlcrial. 


II.  Proportion  between  the  car- 
bonic Mid  abmrbod  and  oxy- 
gon evolved. 

HI.  Greatest  amount  of  oxygon 
that  can  I"-  added  (0  the  air  of  [  My  experiment.*  show  that  at  least  10  per  cent,  of 
a  jar   by  the   influence   of  n  /     oxygen  may  be  so  added. 

.Probably  where   there  cease  to  be  leaves. — I  have 
shown  that  it  exists  in  dicotyledonous  ami  mono 
...  ,1      eotyledonous,  in    evergiwuir    mil    deciduous,   in 

IV.  At  what  stage  In  the  scale        ter^.strial  „ud  „        lic  ,,,„,„„.  ,„  |lu,  .  ,,, 

of  vegetable'   life   the  function.      8UCCuk.ntei  M  Wl,„  ^  w  vpii,mn  ,,.,;Vl.,,  hl  Mig<. 
punfyini:  uir  stop*.  1     ,„,,,  -m  Ferns  as  well  as  iu  gfatm  to»jaoo*»faBffi«%, 

f  Prof!  Marcbt  has  shown  thai  A  Boca  \wV  VaVo  xrAtk 
»     in  .Fungi. 
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XIV.   liejcarchn  on  the  Integral  Culculus,   Part  J.     By  H.  F.  V 
Esq.,  F.R.S. 

On  lli'-  ulterior  object  of  these  researches,  we  cannot  pretend  to  offer  a 
conjecture;  but  so  far  as  they  at  present  extend,  they  are  full  A 
interest.  We  are  not,  however,  without  hop*  that  a  course  of  new 
inquiries  is  here  opened,  which  will  in  the  end  lend  to  the  v 
various  plijnco-nuitlieiutiea]  problems  which  hare  resisted  the  Baited 
efforts  of  all  geometers  who  have  hitherto  attempted  them. 

It  is  familiarly  known  that  every  problem  which  nntuml  philosophy 
j.i.-i-iir-  (■.■  '.In:  iiiiitlieinatiitiiiii  is  ultimately,  and  nithout  much  difficult) 
reduced  cither  to  tlie  iiolutioii  of  on  equation,  or  to  a  series  of  integn* 
tUnU.  8a  far  as  "algebraic  equations"  are  concerned,  this  difficulty  bu 
been  entirely  removed  by  living  geometers,  Horner  and  Sturm.  In  the 
case  of  transcendental  equations,  no  general  method  of  direct  solution  ii 
known;  but  the  rule  of  Double  Position  is  found  in  most  cases  to  be 
effective,— though  the  immense  labour  which  it  requires  is  often  e™> 
great  to  admit  of  its  application  to  the  cases  which  present  thcnijclvt* 
Jlucli,  therefore,  remains  to  be  done;  and  most  probably  the  ultimo!* 
method  of  solution  of  such  problems  that  will  be  arrived  at  is,  the  iuvrn- 
tion  of  methods  of  developement  in  rapidly  converging  series,  a  few  of 
whose  terms  may  be  taken  as  a  sufficient  approximation  to  the  sum  of 
the  whole. 

The  differentiation  of  a  function  can,  in  general,  be  easily  effected — 
as  is  the  case  with  all  direct  mathematical  processes;  but  the  diffct' 
expression  itself  that  is  given,  whether  taken  at  hazard,  or  resulting 
from  the  expression,  in  mathematical  symbols,  of  a  physical  hypotheiis, 
may  not  be  such  as  could  have  resulted  from  any  direct  differcntiatioa 
In  such  case,  we  may  infer  at  once  that  its  integral  cannot  be  exhibited, 
Such  an  expression  can,  however,  always  be  integrated  if  conjoined  with 
some  other  expression  of  a  more  or  less  complicated  character.  But  this 
does  not.  alter  the  state  of  the  difficulty,  except  the  expression  thus 
added  to  the  given  one  does  itself  admit  either  of  immediate  integration 
or  of  a  similar  reduction  into  an  intcgrable  part  and  another  which  is 
similarly  reducible,  so  thnt  by  continuing  this  process  we  at  last  arrive  at 
an  expression  which  is  wholly  integrable. 

Of  course  it  is  difficult  to  say,  beforehand,  what  expressions  Bt 
integrable,  since  an  affirmation  of  that  nature  would  imply  a  knowledge 
of  the  differentials  of  every  possible  expression  to  be  present  to  the 
mind, — a  supposition  that  would  be  perfectly  absurd.  There  is,  in 
a  test,  whether  an  expression  of  several  variables  be  an  exact  integral  or 
not;  but  this  does  not  apply  to  the  case  of  a  single  variable;  and  even  in 
the  cases  to  which  it  does  apply,  its  application  is  sometimes  very  dif- 
ficult, from  the  different  forms  under  which  its  results  are  exhibited. 
What  is  still  worse,  when  the  integrating  factor  is  found,  we  have  still 
scarcely  any  clue  furnished  by  it  to  the  ultimate  solution  of  the  differen- 
tial equation. 

As  to  the  method  of  integration  by  series,  thnt  is,  by  developing 

the  function  attached  to  dx  in  series,  though  ty  different  artifices  rea- 

derttl  nvailMc  to  a  great  number  of  acVvwi  ^toYtams,  \\.  \&  -w*.  vx  i 


rnn/wornu  u.  -ikaxsactioss. 
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general  condition  to  be  adapted  to  the  wants  of  the  inquirer,  inasmuch 
a*  tin.-  instances  ore  toj  fca  in  which  the  scries  is  sufficiently  conver- 
gent to  be  calculated  in  number*:  ami  in  no  com  docs  it  furnish  any 
■■tcriol  assistance  in  judging  of  the  general  lharacter  of  the  phenomenon 
it  is  intended  to  express,  or  of  the  analytical  nature  of  the  function  itself. 
A  great  number  of  physical  problems,  viewed  merely  a*  such,  are 
sufficiently  solved  if  wo  can  ascertain  the  value  of  the  inti-gral,  when 
taken  between  certain  limiting  values  of  the  variable.  This  has  given 
rise  to  the  calculus  of  definite  integral*.  This  method,  however,  as  a 
mathematical  process,  is  still  in  its  infancy;  though  some  specimens, 
a  by  Mr.  Murphy  in  the  Cambridge  Trantaeliuns,  of  attempts  at  a 
general  method,  lead  us  to  hope  that  it  may  yet  be  rendered  more  per- 

rand  effective  than  it  at  first  seemed  capable  of  becoming. 
The  inquiry  respecting  the  algebraic  expression  of  the  values  of 
integrals  between  given  limits— or  rather  requiring  the  second  limit  to 
be  found,  the  first  being  given— originated  with  Fagnani,  about  1714. 
Efe published,  b  IJITi,  in  the  GiomaU  tU  l.etterati  d  Italia,  a  solution  of 
Un  problem— given  the  equation  of  the  parabolic  curve  x"  ssa  (vi 
n  is  3,  »,  J,  $,  J,  or  i)  and  an  arc  of  it,  to  find  another  arc  of  it,  so  tb.it 
their  .    1»-  rectifiable."     Again,  in   1718,  be  published  a 

laiii-tynl  iiiipi-rtant  theorems  respecting  the  ellipse,  hyperbola,  and  lem- 
niscate,  in    which  he  showed  how  to  find  two  arcs  whose    tiff  K 
should  be  a  straight  line.     This  gave  rise  to  a  more  extended  inquiry. 

The  expression     , .        .     .       «.■..,.     _   docs  not  admit  of  an 

Jtegral  directly  obtainable  by  any  known  means;  but  Euler 
that  by  taking  another  function  in  1/  similar  to  this  in  it*  form, 
unl  identical  in  its  constants,  the  sum  or  difference  of  the  two  might  be 
integrated  in  an  algebraic  form.  Many  important  consequences  followed 
ffom  this  result,  and  many  attempts  to  extend  the  method  to  other  forms 
of  the  radical,  and  to  a  greater  number  of  terms,  have  been  made  by 
lubsequent  mathematicians.  In  175*2,  legend  re  read  to  the  French 
Academic  a  memoir*  whose  object  was  to  classify  and  arrange  the  elliptic 
integrals  which  were  implicitly  contained  in  Euler'a  solution.  He  sub- 
wqucntly  expanded  this  paper,  and  published  these  extended  researches 
in  a  work  eiititlcd  Exercices  du  Calcul  Integral,  in  three  vols.,  quarto, 
Paris,  I  till.     His  tables  are  peculiarly  valuable. 

Putting  R  =  x"  +  »«""'  +  •  •  •  •  (»  being  any  whole  number), 
and  P  a  function  of  the  same  form,  x™  ■+■  a,  x™— '  +  •  •  •  •  'be  lamented 
Abel  of  Christiana,  published  in  1828,  gave  an  expression  for  tho  sum  of 

a  scries  of  integrals  of  the  form  J  .        The    steps   by   which   he 

arrived  at  his  formula  were  never  published. 

In  Ui'M,  Poissnn,  iu  a  paper  published  in  Crell's  Berlin  Journal,  has 
sidercd,  several  forms  of  ouch  integrals,  which  are  not  comprehended 


.  1  and 
■  it. 


In  I  (ton,  a  translation  of  this  valu- 
able memoir  was  printed  in  Levbouru'e 
Itliematicn!  fltpeiitory;  and  it  is  inorc- 
r  rMDsWCoMc  .vs  coutainiuf;   the  first 
•dueiiuii  uf  las  notation  ami  lonniiio- 


logy  of  the  differential  calculus  into  English 
books.  This  was  at  least  ten  yenr*  prior 
to  iu  Introduction   into   the  &Bllhr>l|BI 

worke. 


no 


i  mtoMVBMux  mvxuoncm 


in  Abel's  theorem;  and  it  hence  appear*  that  this  celebrated  monk 
not  given  in  all  the  generality  of  which  it  i*  »usccpti 

This  is  the  state  in  which  Mr.  Talbot  found  the  j>roblcm ;— tbit  is, 
when  he  came  to  examine  what  bad  been  done  by  others,  though  he 
obtained  hit  chief  reiultx,  and  was  in  possesion  <if  hi*  general  method 
several  years  before  Abel's  theorem  was  made  public.  The  prublen 
whieh  he  here  propones  to  solve  U: — uT.i  find  the  an  of  a  series  of 
such  integrals  a*_/"<jfc(R)dx,  R  being  any  entire  ]K>lvuominal,  and  ^  an 
Junction  whatever" 

The  history  illustrated  by  example  which  lie  gives  of  his  owi 
progress  in  these  researches,  is  highly  judicious  and  instructive.  It  is, 
liiiv.ivir,  impossible  to  ght  a  condensed  and  intellifiibh  account  of  KM 
■  ■esses  within  the  limits  of  this  Magazine:  nor,  till  the  whole  serii 
re  ii*,  would  it  be  possible  to  do  the  method  that  full  justice  whko 
it  very  obviously  demands.  Two  methods  of  prooeedina  hare  already 
been  developed, — tlie  one  of  which  i*  founded  on  a  "change  of  the 
conditions,"  shown  to  be  neceistnt/  in  the  other  for  the  solution  of  tht 
i.i "!>li  ni  in  all  its  generality.  The  whole  process  is  founded  on  the 
method  of  "integrating  by  ports,"  a  series  of  symmetrical  function* 
of  the  assumed  variables.     Yet  we  would  not  have  our  renders  think. 

became    il.    lii -I    jiiiiii  1 1 •  I ■  - .-    .in-    k:n.' in-,,    ili.it    rtS  Mltllla  have  uwt 

ban  unlieipatcd,  Or  its  current  processes  ever  employed  before. 

This  paper  terminates  the  part ;  and  we  would  earnestly  recommend 
its  atl'-iilhi-  ]m  Tie-al  tO  every  niatli.-niatiei.iii  who  feels  interested  in  tin: 
progress  of  his  science.  We  may  Male,  moreover,  that  it  is  uot  a  diffi- 
cult paper  to  read.  There  is  none  of  the  quackery  of  new  ijmbology,  orof 
the  mystified  and  unsatisfactory  reasonings  which  M  mneh  disgrace  too 
many  of  "the  most  learned"  mathematical  papers  of  the  present  day,  to 
l»  found  in  this;  and  tin  acquaintance  villi  ot!i..-r  writers,  bejO&d  tbt 
mere  elementarv  ones,  is  required  to  enable  the  reader  to  comprehend 
it  fully. 


t>\  THE  SIGNS  OF  MULTIPLICATION, 
DIVISION,  Etc. 

In  our  fifth  number,  (vol.  i.,  p.  291,)  we  offered  a  conjecture  respecting 
the  origin  of  the  signs  +  and  — .     Since  tfai  ",  the   writer -baa  re© 
from  a  friend,  the  most  eminent  mathematical  antiquary  of  the  present 
ngc,  and  a  distinguished   professor  in  the   University  of  Oxford,  another 

■ jeetural  mode  of  deriving  these  symbols.     An  extract  from  his  lettM 

il  placed  below;  and  we  proceed  to  lay  before  our  readers  the  best  in- 
formation that  is  possessed  respecting  a  few  others. 

The  Symbol  qf  Multiplication,  x,  was  first .used  by  Oughtred .  ai 

prefaces    its    intrndueii'ui    limply   witli    the    remark: — 'Multiplicatio 

tjieciusii  conncctit  utramque  magnitudinem  propositam  cum  nota  in  rel 

X  ;  rel  plerumquo  absque  nota,   s»  maf^Ataauwa  wnaaa  Wicva.      Lt  n 

signa  sine  siwilia,  producta  magnitudo  er'rt  trihrroata-.  wu  \\n««x  toc^s^ 
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autem  pet  in.*"  It  probably  was  used  as  a  variation  of  At 
form  of  the  symbol  +,lh«  operation  of  multiplying  being  merely  a 
substitution  tor  that  of  addition,  in  'he  cw  where  all  the  numlx-ra  to 
Wadded  an  equal  to  om  another.  We  ha<l,  indeed,  before  we  were 
awnrc  of  thi*  passage,  imagined  it  to  be  a  contracted  representation  of 
the  "  hand- in -hand, "  and  to  designate  perfect  union  or  amalgamation. 
Tliat  passage,  however,  doea  not  seem  compatible  with  such  an  kj 
thesis;  as  in  such  case,  »ra«  remark  on  the  subject  would  in  all  pro- 
bability hue  1 11  made  to  point  out   the  view*  by  which  ha  was  led  to 

it,andt'>  adoption  by  other*. 

Tli. i Symbol of  Division,  -r,  is  merely  a  contracted  inode  of  designating 
the  positions  of  the  divisor  and  dividend  in  the  old  Italian  nod 
operating.     It  was  employed   in  I  laeetoeoai 

i  ii  a  printed  page;  at  it  requires  two  lines  tn  express  it  fractionally,  gad 
only  one  to  express  it  by  means  of  this  interposed  symbol  t. 

Sign  of  Equality,  ■•»  Us  //resent  form,  z=,  was  first  employed  by 

Recorde.     He  givi  a  bia  reason  thus: — "  and  to  avoid  the  tedtuuc  n  pat 

■f  these  woordes :  is  cqualle  to:   I  will  aette  M  I  Often  dot  in  sroarke 

i   paiN   of  pnndlelcj)    or    gemowe    lines   of  One   leugthe.    thus,   =  , 

use  in.".'  two  th\ug>.-i  can  be  iin.,11  :•  eijiiuIL  •" — H'betleslone  of  H  ill,-, 

p,   106        Harriot,  also,   apparently  used    it,    ItithoW    my    knowledge  of 

Rccordc  having  done  to  before  bin). — An  Praxis  Analytica,  p.  10. 

Before  this  time,  and  for  a  long  period  subsequently  on  the  conti- 
the  vyml.,,1  of  equality,  WU  DC  ,  or    JO,  which  is  very  evidently  i  In 
initial  diphthong  «c,  of  tvqualis  *. 

The  .Symbols  of  Greater  and  Less,  vix.  >  and  <,  were  invented  bj 
Harriot,  and  first  appeared  m  W  uini'i  publi .  ltinn  of  the  Ars  Praxis 
Jmah/tieat,  some  years  after  the  death  of  that  extraordtoars  nstn|.  See 
that  work,  p.  10.  They  are  very  appropriate,  the  point  being  in  bod) 
cases  directed  towards  the  less  quantity,  and  the  opening  toward  *  tin 
greater.  The  sign  of  inequality,  without  asignfng  which  is  the  greater, 
viz.,  rt ,  is  of  modern  date,  and  wc  are  not  quite  certain  who  was  tin- 
first  to  use  it.  It  is  merely  the  sign  of  equality,  "crossed  out."  (iirard 
used  ff  and  §  for  greater  and  less,  or  for  >  and  <. 

As  a  conjecture  respecting  the  symbol  yi  placed  between  two 
quantities  to  signify  their  difference  without  assigning  which  was  the 
greater,  we  have  heard  a  very  eminent  salentififl  gentleman  express  his 
opinion  that  it  is  the  letter  s,  employed  as  the  initial  of  subtrahere :  but 
wc  rather  incline  to  think  it  a  modification  of  the  manuscript  ./.  ( )f 
this  the  reader  may  easily  satisfy  hiiu-ult"  by  witting  the  small  d  with  the 


*  davit  Mathematica,  p.  10,  Edit. 
Qolnla,  1608. 

t  A  very  ample  account  of  the  history 
of  arithmetical  operation*  may  be  seen  in 
Leslie**  PhUotaiihy  iif  Arithmetic,  or  in 
Peacock's  Aj  in     the   £nct/clop. 

Met' 

*  A  ui»rk  i.r;,  wiiliir  to  this  has  been 
croploywl  f"  dssftrnsfs  infinity,  (see  lost 

fmtfntfxb,)  and  precisely  the  aame  form 


is  used  even  by  writers  of  our  own  limo, 
ns  a  mark  of  '•  general  proportion,"  and 
is  synonymous  with,  "  varies  as."  Tliia 
ii-si-  ijl  it.  pnilinbly,  originated  in  »me 
I'liueilul  "  flourish"  carried  through  the 
four  paints  of  : :  or  -rj- .  which  lux-  virtually 
UH'd  I"  signify  tin-  Fame  i'>  lation. 

§  Two  great  questions  in  scientific  tda> 
tory  have    Vieen  Tueuut.vj  *ex  sX  ti^,,  va 
which  the   name  oi  llnnuA.  »V».v»&»  «.<jvx- 


i  :.I<  ATJO.S    AMI    IHTOMX*. 

looped  top,  and  rwulily  trace  it  Ui rough   it»  tiatur.il  gradations  into  /  • 
It  might,  possibly,  lure  been  from  the  Crock  MS.  t,  as  it  <li<)  not  mak< 
it*  appearance  till  the  Greek  alphabet  hail  become  familiar  to  main 
tieians.     Of  course,  the  d  would  be  used  as  the  initial  of  the  word 
differentia. 

Albert  Oirard  employed  Recorde's  tiga  of  equality,  =  ,  for  tin  *unn' 
purpoao ;  and  it  u  just  possible  that  c/>  might  hare  been  derived  from 
I  Ins,  especially  if  we  suppose  tluit   the  MS.  way  of  writing  tlie  syrulol 

which  is  printed  =  wns  continuous  like  our  letter  -7  '  It  would 
1  lun  easily  bo  rounded  into  P,  or    C*v 

The  Symbol  of  a  Hoot,  -J,  is  n  slight  modification  of  the  old  manu- 
scripl  r,  1  of  radix.     The  numbers  designating  n-hat  root  wer« 

placed  orcr  it,  in  the  earliest  MSS-,  where  it  occurs  precisely  as  in  tlic 

I  present  day. 
The  Symbol  ?/  Infinity,  viz.   oo,  is  probably  a  rude  sketch  of  the 
serpent's  folds,  the  serpent  being  the  familiar  emblem  of  •tensity,  <<* 
endlessness,  amongst  the  ancients.     The  more  appropriate  symbol  J,  (ti 
more  appropriate,  becnuse  indicating  the  origin  of  it*  occurrence  in 
algebraic  researches,)  was  first  used  instead  of   CC,  by  the  late 
Fourier,  and  is  now  generally  employed  by  mathematicians*. 
Sept.,  1836. 
Note  alluded  to  in  th«  beginning  of  thi*  Paper. 

"It  agrees  perfectly  with  the  general  view  wbich  I   have  long 

taken  of  the  subject.  I  differ  a  little  from  you,  however,  in  the  detail.  I 
Hunk  you  will  find,  upon  a  second  examination,  that  the  line  above  the 
hit  ten  is  used,  not  for  the  vowol  connected  with  the  m  and  n,  but  for  tho«c 
very  letters  themselves.  Die,  for  example,  is  diem,  and  tiitu  is  (outsat 
Tin*  strengthens  the  application  of  the  view ;  for  hero  wo  havo  the  symbol 
itself  expressly  for  the  first  letter  of  minus. 

"  The  hypothesis  which  I  had  framed  to  myself  for  the  other  symbol, 
was,  I  own,  what  appears  to  have  an  advantage  over  yours.  I  nnmidm  it  sis* 
the  first  letter  of  the  word  which  it  had  to  express, — not '  et,'  but  '  pint! 
My  steps  analogous  to  yours  were        ,/}      j_     ^£.       / 


fr  <h 


Believe  me,  &c." 


spicuoua,  by  Professor  Riejiml,  of  Oxford. 
The  first,  that  Galileo  had  Hw  priority  of 
Harriot  in  the  discovery  of  Jupiter's 
■tsUitatl  ami  ilie  wvoml,  that  Harriot, 
contrary  (■>  tl"  bold  ttd  unwarranted  as- 
Bcrtivii«of  Moiitncln  and  other  continental 
historians,  did  fully  understand  the  nature 
and  manaRcment  of  the  imaginary  symbol  of 
tho  rooU  of  equation*.  See  the  supplement 
to   tbo  works   of  Bradley,  where   litho- 


graphic  facsimiles  of    several    p*«r* 
Harriot's  own  papers  are  faithfully  give 

"  We  may  remark  here,  that  thin 
party  of  tho  cipher,  it  Iming  the  rxeipr 
of  Infinity,  was  irill  imdl  ntood  by  tho 
Iudian  algebraist*,  as  is  well  established 
by  Mr.  Colebrookc,  in  his  valuable  and  ela- 
borate work  on  tbo  Hindoo  mathematical 
science 


A  POPULAR  COURSE  OP  GEOLOGY. 
II. 

Practical  Application  op  Geology. 

Birr  what  is  tho  use  of  Geology?    This  is  a  question  which  we  hare 

0  heard  asked,  ami  to  which  the  querist*  generally  reply  in  the  name 
:  It,  by  denouncing  it  as  a  visionary  speculation,  or,  at  the  beat,  labo- 
rious idleness  productive  of  no  practical  results.     On  this  point  we  are 

■red  to  join  issue  with  these  objectors,  and  to  vindicate  the  utility  of 
our  science. 

In  enumerating  the  advantage*  to  be  derived  from  it,  we  shall  begin 
with  its  eoonomicoJ  importance,  because  the  majority  of  mankind  is  com- 
posed of  those  who  refer  all  things  to  this  standard.  And  here  we  must 
confess  that,  as  regards  utility,  as  well  as  the  loftiness  of  their  specula- 
tions, geologists  must  be  contented  to  yield  the  first  place  to  Astronomy. 
\W  pretend  not  to  guide  the  sailor  across  the  deep,  and  to  enable  him, 

n-asnring  the  distance  of  tin-  moon  from  some  of  the  fixed  stars,  to 
ascertain,  within  five  miles,  his  situation  on  the  pathless  ocean,  after  he 
has  been  months  without  seeing  land;  bat,  upon  our  own  element,  tin: 
land,  we  can  confer  upon  tnunkinil  benefits  at  no  mean  order.  We  can 
tin;  farmer  to  fertilise  tho  surface  of  the  earth,  so  that  two  blades 
of  gra^  shall  grow  where  one  grow  boron;  and  wt  en  [naurl  intun  to 

1  ihours  of  tlx<-  miner.  ;<i  tliat.  n-  ■  longer  groping  his  way  in  the  dark, 
or  trusting  to  dreams,  to  omens,  and  the  divining-rod,  he  may  prosecute, 
vith  confidence,  and  with  an  approach  to  certainty,  those  costly  opera- 
tions which  are  Decenary  in  order  to  extract  from  the  earth  the  treasures 
nhich  h.-ive  there  been  stored  up  for  our  use.  These  treasure*  exist  in 
sufficient  abundance  to  afford  a  rich  reward  to  our  toils,  and,  at  the  samo 
licae,  they  have  wisely  ami  beneficently  been  rendered  sufficiently 
difficult  of  access,  to  stimulate  industry,  and  cull  forth  all  our  energies. 

The  mineral  wealth  of  the  earth  has  not  been  distributed  through  it 
At  random;  but  each  formation,  as  geologists  call  a  group  of  strata,  is, 
over  extensive  areas  at  least,  the  peculiar  receptacle  Of  OOltain  minerals. 
Thus,  tin  is  found  only  in  granitic  districts,  and  copper  is  most  abundant 
in  those  and  the  adjoining  schistose  rocks.  That  thick  formntion  of  limc- 
itone,  to  which  the  name  of  Carboniferous  has  been  given,  becouse  tho 
I  body  of  the  coal-measures  rest  upon  it,  is,  in  England,  the  chief 
depository  of  lead.  These  metals,  with  silver,  and  some  othors,  occur  in 
reins,  traversing  the  strata.  Gold,  on  the  contrary,  is  rarely  met.  with  in 
veins,  but  is  dweminated  in  small  quantities  through  those  rocks  in 
which  it  occurs,  and  the  principal  supplies  of  it  arc  derived  from  alluvial 
gravel,  which  has  resulted  from  the  d^strm  lion  of  those  rocks.  Platinum 
and  diamonds  are  likewise  found  in  alluvial  gravel.  Iron,  to  which  the  name 
of  prcdou*  might  with  more  propriety  be  applied  than  to  gold  or  silver, 
occurs  in  the  greatest  abundance  intersrratified  with  cool;  M  thai,  by  an 
admirable  arrangement  of  Providence,  the  bulky  ore  of  this  useful  metal 
is  found  in  juxtaposition  with  the  fuel  and  the  uracatonK  wtccsawj  fat 
its  reduction  to  the  metallic  state. 


OP   OEOLOOT. 


In  the  present  state  of  our  knowledge,  it  is  too  much  to  affirm  that. 
iIh '-i  general  rules  prevail  over  the  whole  earth;  hut  they  hold  good  ore** 
portions  of  the  earth'*  surface,  though,  even  within  those  arm*, 
there  an  exceptions  i"  the  rule;  and  tin-  study  <>f  the  rule 
exception  is  alike  profitable. 

Let  us  take,  lor  cxiunple,  the  case  of  coal,  Though  raised  fran 
great  depths  below  the  surface,  eoal  is  vegetable  natter,  acmnBaliit«i 
during  the  i  ulifti  ages  of  the  world;  so  that  we  are  warming  our  lioiiMt 
;niil  lighting  our  (ircets,  and  spinning  our  cotton,  and  propelling 
■team  v.. -sscls,  and  we  may  he  shot  along  a  railway  at  the  rate  of  sixty 
miles  an  hour,  hy  means  of  fuel  derived  from  the  wreck  of  forests  thu 
flourished  myriads,  perhaps,  of  years  before  the  existence  of  the  huirua 
race- 

Depo-it-  of  vegetable  matter  occur  in  formations  of  all  age*,  bit 
tlicy  occur  only  in  thin  Kama,  and  in   small   quiuititics.      Tlie  great 
deposit  lies  between  two  formations  known  by  the  names  of  the  old  and 
the  new  red  sandstones,  closely  resembling  each  othei   in  mini 
position,   though   very   different   in    their  zoological    characters.      A  fiVs 
j-(  urs  af»o  we  hhould  have  said  that  thi  !i  rous  limestone  was  tie 

base  of  the  coal-measures;  but  Professor  Sedgwick  has  shown  that  i 
range  of  this  formation  towards  the  North  of  England   it  become*  a  • 

deposit,  containing  beds  of  sbale  and  sand-stone,  with  seams  of  coal, 
which  on  the  borders  of  Scotland  art;  so  largely  developed  as  to  be  worked 

for  (he  supply  Of    die   metropolis.       It    may,    therefor.-,    be    said,    that  the 

great  mass  of  bituminous  eoal,  capable  of  being   profitably  worked,  Uej 
above  the  old  and   below    the  new   red   sand-stone.      The  coal-ticai 
Brora,  in  Scotland,  and  of  Whitby,  in  Yorkshire,  can  scarcely  be  - 
exceptions,  though  they  are  situated  in  a  newer  group  of  rocks,  call  •• 
oolitic.      For  they  afford  an  inferior  kind  of  nou-bituuiiiious  eoal,  vi 
only  to  supply  a  local  demand. 

In  communicating  these  facts  wc  are  obliged  to  anticipate  the  1. 
ledge  of  our  readers  as  to  the  order  in  which  the  strata  succeed  each 
other, — 

Things  by  their  names  wc  call,  though  yet  unnamcil, 

and  therefore,  perhaps,  they  can  scarcely  perceive  the  full  import  of  these 
remarks.  In  that  case,  we  must  request  them  to  return  to  the  subject 
when  they  sliall  have  become  familiar  with  the  names  of  the  formations, 
and  with  their  order  of  superposition. 

Now,  the  practical  results  to  be  derived  from  a  knowledge  of  thi* 
general  rule  and  its  exceptions  are  these:  That  searches  for  coal  ought 
only  to  be  undertaken  with  the  greatest  caution,  and  under  peculiar  cir- 
cumstances, in  strata  beyond  the  limits  of  the  regular  coal-strata,  but 
that  in  certain  situations,  where  dislocations  of  the  strata  have  brought  to 
the  surface  portions  of  these  anomalous  coal-measures,  and  when  th> 
bonaceous  matter  is  seen  in  force,  the  working  of  them  may  sonic  i 
be  attended  with  success  iu  districts  which  are  ill  supplied  with  coal  from 
the  coal-measures  properly  so  called.    The  same   remark  applies  to  the 
lignite,  or  woud-coal,  of  the  tertiary  strata,  which  is  wood  pai  Hall y  oathon- 
ized,  affording  a  very  inferior  fuel,  which  would  never  be  used 
produce  of  the  coul-tields  of  Newcastle,  or  Staffordshire,  or  South  Wale*. 


a  r  or  dEOMMir. 

tould  be  easily  obtained.      In  England,  which    i ihundaiiih   supplii   I 

l>c*t  descriptii  ocurs  but  sparingly,  l.ut  on 

nfnt  it  i*  sometimes  largelv  developed,  and  extensively 
worked. 

Oopp  viih  hi  strata  mora  rfoenfl  than  il»-  oN 

ire  in  England  some  ex'  i  tbll  rale  I — 

Aeeelebr,.'  mine,*m  8taffbrdsfai  u  l.kmdidno,  or  i  in««'t 

fiend  mine,  in  I  re,  being  situated  in  the  carboniferous  lii 

<  m  the  Couth*  nt,  the  ore  of  this  metal  is  worked  in  a  forma:: 

wwi  Mill  more  recent,  the  copper-elate  of  Tharingia  bohta  an  of 

:  I    tone  aerie-  <d  vantages  to   be   derived  hj  \ 

practical  miner  from  a  lmi  of  these  fact*  art   obvious.     On  the 

sac  hand,  the  general  nib- will  prevent  a  watte  of  capital  in  I'miil.-, 
searches  for  certain  mineral*  in  strata  where  they  rarely  occur,  and  on 
die  other  hand,  the  exception!  will  promt  thai  si  wn  BM  to  the 

general  rail  would   prohibit   all    attempts   to  work   tlieui   in   thiMe 

strata,  wbenvthe.indi  e  in  othei     >    ; » ■<  i ■>  favourable ;  find  Geology 

as  with   i  it  discriminating  the  different  an 

tenches  as  their  order  of  succession;  so  that  having  ascertained  to  what 
part  of  the  series  a  given  rod  bMoaga,  wo  know  what  other  rocks  we 
may  expect  to  Sad  above  and  below  it. 

Mineral  n  in,,  again,  are  not  equally  productive  through  all  parts  of 
their  course,  but  mantes,  or  '  hum-hex,"  u»  they  are  called,  of  ore,  ore 
.  distributed  through  the  n  in,  being  connected  by  thin  (trhitpj  of 
ir  by  barren  portioni  of  the  vein-stone,  which  ore  only  useful  M 
guiding  the  miner  to  the  richer  depooito.     Hi*,  object,  therefore,  hi  to 
arrive  at  the  productive  portions  of  the  vein  with  the  expenditure  of  the 
least  poiaible  labour,  on  barren  ground;  and  thi*  object  he  attains  by 
tibnTHJIW  111"  l  il  i  1 1 1 1 1  i  r  1 1 1 1 1  i      under  which    tin  ,e    Inn.  In-.   0O0U>   in   those 
■  il.it-  veins  on  which  he  in  employed,  till,  by  repeated  obscrvati 
•-covers  the  law*  which  they  follow,  and  knows  those  p»rts  of  a  vein 
which  are  lilt  ily  to  I"-  most  productive.    But  these  laws  are  not  the  same 
in  all   mineral  district-.     If,  therefore,  we  remove  from  anyone  of  our 
moat  celebrated  mining-counties  one  of  hi  moat   Biyoritncad  praottea] 
:  a,  and  if  we  place  him  in  another,  where  different  laws  prevail,  for 
the  distribution  of  ore  in   veins,  and   when',    though   minerals  may  be 
those  laws  are  not  yet  known  by  experience,  because  no  mines 
p  t  be  10  worked;  all  his  practical  knowledge  acquired  from  ubsoira* 
tiona  in  hi  it  will  avail   him   nothing,   perhaps   will   become 

absolutely  injurious,  because  it  will  be  likely  to  prevent  his  paying  atten- 
tion to  the  suggestions  of  those  who  have  studied  miaeral  reins  on  :•.  i 
acneral  scale.     This  study  forms  oue  department  of  Geology,  and  the 
■gent  who  possesses  most  of  it   is  most   likely  to  e.-.n.lin  t    mini 
•  lions  with  in  of  this  kind  i  li  n  branded  by 

.nt  with  the  epithet,  " theoretical,*  whereas,  he  is  in  f,n.-i  the 
really  practical  man,  because  he  concentrates  and  combines  in  himself  the 
knowledge  derived  from  the  observations  of  all  practical  miners  in  every 
part  of  the  world. 

We  cannot  quit  this  subject,  without  expressing  nalonuJurnKuV.  ,Cw»X 
ii/jk-A  oivcs  so  much  of  its  greatness  \o  \\%  wiVftevaX  w\«*, 
'ex.  II.  Q  "d 


RM  *   POPCLAR  O0UHS8  OP  OHUMY. 

and  where  eo  much  property  is  embarked  in  mining-speculations,  shota! 
have  been  so  long  without  establishments  like  the  EctJe*  det  Mint*  of 
the  Continent,  in  which  superintendents  of  mines  and  working  Biinsti 
might  be  instructed,  at  s  trifling  expense,  in  the  rudiments  of  Geology 
Mineralogy,  Chsoustry,  ami  ouM  branches  of  tcieaoe  immediately  con- 
nected with  their  occupation.  It  is  to  be  hoped  that  the  British  Ataock- 
t ion  for  the  Advancement  of  Science  will  tuni  their  attention  to  this 

lubjri  I,  and  force  il  Upon  the  notice-  Ctf  the  government ;    for  nothing  »iD 

tend  so  much  to  the  advancement  of  science  as  the  union  of  practical  and 
scientific  knowledge  in  the  same  individual-*.     In  tin-  depths  of  th> 
which  philosophers  only  visit  occasionally,  phenomena  of  tin-  atmoi 
portiiti-  •   I'm  ilic  elucidation  of  those  hidden  laws  of  nature  which 
are  investigating  arc  daily  passing  unnoticed  before  the  eyes  of  working 
miners.      When  they  shall  have  become  imbued  with   Mich   a  portion  of 
scientific  knowledge  as  will  be  useful  i"  fliom  in  their  roeutiou.  and  with 
that   love   and    reaped    lor  science  which  this  knowledge  will  engi 
these  phenomena  will   arrest   their  attention,  and   though    they  may   Ml 
tin nualvM  Iki  capable  of  generalising  ('mm  them,  they  »ill  not  fail  b 
bring  them  under  the  notice  of  those  who  have  the  ability  to  do  so. 

The  benefits  which  Geology  can  confer  on  agriculture  are  nc 
few  nor  trifling.  Our  limits  will  not  permit  us  to  point  out.  in  detail  ho» 
the  nature  of  a  soil  depends  on  that  of  the  rocks  from  the  disintegration 
of  which  it  was  derived,  nor  to  show  how  particular  plants  affect  par- 
ticular soils,  in  which,  in  a  state  of  nature,  they  exclusively  flourish,  and 
in  which  they  flourish  most  in  a  state  of  cultivation,  so  that  by  consulting 
a  good  geological  map,  of  a  given  district,  we  may  predict,  befon  we 
enter  it,  the  species  of  crops  which  will  be  found  most  extensively 
cultivated  there,  and  which  experience  has  proved  to  be  best  adapt**1 
to  it. 

A  due  mixture  of  the  earths  in  a  soil  is  essential  to  i; - 
The  most  productive  districts  of  England  have  been  made  so  by  nature, 
mid  owe  their  fertility  to  this  mixture;  and  it  is  by  copying  nature  (kit 
v.i  mti-il  ppx-ecil  in  inir  endeavours  to  improve  those  that  are  barren. 
Neither  pure  clay,  sand,  nor  chalk,  afford  productive  soils.  Those  are 
the  best  which  contain  a  mixture  of  the  three  earths,  silica,  alumina,  aud 
lime,  with  a  portion  of  decomposed  animal  and  vegetable  matter.  Tbefe 
IM  the  soils,  so  much  coveted  by  the  farmer,  which  will  bear  repeated 
cropping  without  manure.  The  principal  ends  proposed  in  agricultural 
improvement  are,  to  render  wet  soils  dry,  and  dry  soils  sufficiently  moitt, 
to  render  adhesive  soils  loose,  and  loose  soils  sufficiently  adhesive ;  and 
the  proportion  in  which  the  earths  above  mentioned  should  be  mixed  for 
these  ends  must  depend  upon  tin-  climate  and  the  substratum.  Alumi- 
nous, or  clayey,  soils  retain  too  much  moisture,  and  siliceous,  or  sandy, 
soils  port  with  it  too  rapidly;  and  a  soil,  good  in  itself,  may  be  rendered 
unproductive  by  resting  on  too  retentive  or  too  porous  a  substratum. 
Draining  or  irrigation  are  in  such  cases  the  remedy.  When  one  of  the 
earths  prevails  in  a  soil  to  the  exclusion  of  the  others,  great  improvement 
may  be  effected  by  the  addition  of  that  which  is  deficient,  and  it  is  asto- 
aisbing,  as  M.  De  la  Beche  has  remarked,  tl\».t  the  superior  fertility 
observable  along  the  line  of  junction  of  two  rocte,  oeeasiswuAV^  ^  wiw- 
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Ian;  (if  their  component  ports,  has  not  oftencr  induced  agriculturists  to 
have  arious  artificial  mixtures  of  the  materials  of  rocks 

which  are  adjacent  to  6ai  b  >  -  n*  regards  the  surface,  or  depth 

Wow  the  surface.     Then*  are  districts  in  which  such  mixtures  have  MM 
greatest  success;  but,  in  general,  farmers  rely  too 
manure.  md  limestone,  are,  m 

ftelcea,  mi  mures  of  the  greatest  value,  and  hare  changed  the 

face  of  whole  districts  that  wi :ti  !>.  iVv  ,  ,,h|mv., lively  barren.  Bjj  *uch 
mixtures  the  constitution  of  the  .toil  has  heen  improved, — causing  the 
animal  and  vegetable  manure  afterwards  applied  to  be  more  bCi  acioua. 

The  cluvov  lands  <it"  Bbms  hare  bean  greatly  improved  by  the  use  of 
dialk.  This  acts  upon  the  land  in  several  nays.  It  decomposes  any 
free  acids,  and  some  acids  in  combination,  natural U  .si -ling  in  the  soil, 
«nd  icial  to  vegetation,  and   it  acts  mechanically,  by 

tendering    the   soil    more  pervious  to  moisture,  and   affording  greater 

ities  for  th  plants  to  expand.     When  chalk  is  not  at  had, 

*  nVssing  of  sand  or  fine  gravel  will  produce  some  of  these  result*,  par- 

r!y  if  it  contains  calcareous  matter.  In  the  shape  of  fragments  of 
Mono  or  broken  shells.     Clay,  again,  is  equally  efioteioni  on  sandy 
•oils,  by  increasing  the  power  of  the  soil   to  retain  moisture,  and  by 
enabling  the  roots  to  maintain  themselves  firatrj  in  the  ground. 

In  Norfolk  anil  Suffolk,  vast  tracts  of  land,  which  were  before 
•  of  bearing  corn,  have,  by  the  application  of  clay,  been  made  to 
jitoiIui-t  gooil  crops  of  wheat,  barley,  clover  and  turnips.    Thus  a  greater 
fflmbev  of  cattle  arc  kept  upon  a  given  area,  and    the  quantity  of  animal 
and  i  m   returned  to  the  soil  is  proportionobly  boreased. 

The  minenil   manures  arc,   in  general,  too  much  neglected,  with  the 

■lion  of  lime  (the  injudiciotH  use  of  which  too  uftcn  runs  into  the 
tUttc),  and  even  iii  those  districts  where  they  are  applied,  they  are  fre- 
oscntN  brought  from  a  distance,  when,  though  not  visible  on  the  surface, 
ilnv  exist  at  a  small  depth  below  it,  sometimes  under  the  very  field  for 
tli*  improvement  of  which  they  arc  required.  Now,  who,  we  would  a-.k, 
i»  meet  likely  to  discover  them, — he  who  never  looks  deeper  into  the 
earth  than  the  bottom  of  his  ditches,  nr  he  who  studies  the  position  of 
rocks,  with  respect  to  each  other,  ami  for  this  purpose  examines  every 
natural  section  by  which  they  are  exposed  to  view  in  cliffs  and  ravines, 
and  even-  artificial  section  laid  open  by  mines,  wells,  and  other  exca- 
vations. 


I,ct  ab  in  the  annexed  diagram  (fig.  1.)  represent  the  surface  of  a 
district  composed,  like  sonic  of  the  eastern  parts  of  England,  of  strata  of 
asnd,  clay,  and  gravel,  resting  upon  chalk,  all  the  strata  having  a  slight 
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inclination  to  the  eastward,  or  towards  11:  u  farmer  <  ultivuting  the 
noil  at  ii,  knows,  for  he  observe*  it  in  riding  to  market,  that  at  a 
distance  from  his  own  farm  he  shall  cross  a  tract  of  clay,  '>,  and  this, 
aftci   leaving  tliiit,  lie  shall  nice!    with   sand   and  grave]     i 
t li.it  at  i!  he  shall  quit  the  plain  and  reach  hills  of  chalk.      Bill    he 
not  know,  and  he  would  probably  lough  at  the  person  who  rommui  i 
tie    information,   that  all   the  strata  b,  r,  and  tl.  arc   to   he   found 
his  own  land  at  a,  at  a  depth  proportioned  to  the  thickness  am!  inclh 
nation  of   the  strata,   so    that  n  hod   which,    in  one  part  of  an 

will  be  St  *  considerable  depth,  may  rise    in    another    htv    near   tie 
face.       Hut  these  are  points  to  tin    dclo  initiation   of    which    tlie 
applies  himself,  and  having  a- ■■  i  rlained.  from  the  nature  of  the  end). 

fossils,  that  the  stratum,  i»,  is  the  crag,  and  b  the  1/  n 

knows  that   by  proceeding  in  a  direction  contrary  t»  that  in  whic 

strata  ill).,  he  shall  niefl  with  the  -and.  and   gravel*   of"  lliO    pbtttic 

as  well  a«  with  the  chalk  rising  successively  to  the  m&u  e. 

A    knowledge    of  the    stratification    of  a   country  will  also  , 
raltutble  i"  those  engaged  in  agricultnnl  improvements,  by  enal 

them   to   drain  their  hind   more  effectually,  and  at  lea*  expense,  than  fct 
the  ordinary  methods.     A  good  soil,  as  was  before  observed. 
rendered  unproductive   by  renting   on  a  bed   of  clay,  which  lull-  i: 
water,  and  (hep-  in  iv  be    a  porous  bed  a»  an  beneath  the  'In         N  ..i.  if 

the  thickness  of  ih.  day  is  not  too  great,  such  land  may  i>.  freed  from 
excessive  moisture  by  perforating  the  bed  of  clay,  and  |.  ading  the  -urfiu*- 
watcr  into  the  perforate. ns. 

The  dip  or  inclination,  and  also  the  "  faults"  or  dislocations  ..i"  IB) 
strata   of  the  district,  ought   to  he   studied  with   the  samu  view.     'I 
faults  are  fissures  which  I  inverse    tin-    strata,    anil    produce    (wo  oppoiil/ 
(Abets    with    respi  it    to   drainage,   according   to   the    nature  of  thi 
stances    with    which   tin;,     aie    Idled.        Sometimes    they    arc  pcrviou 
water,  and  then  they  act  as  natural  main  drains,  into  which  subordinate 
drains  maybe  turned.      In  oilier  .  paes  they  are  filled  with  clay,  and  tln.ii 
thev  act   as  mutual  dams,  holding   up  the  water  in  the  strata  to  a  higber 
level  on  one  side  of  the  fault   than  on  the  other.     A  fault  so  lille.l  i 
often    traceable   on   tin-   surface    by    the   land-springs   which    break   out 
along   its   course,   arising   from   the   pent-up   wntei    struggling   to  escape 
wbetevcr  there   is  the  least  resistance;  and  cases  will  occur  in  which,  bl 
piercing  through  the  fault,  vent  may  he  given  to  the  water  which    - 
burst   out   at   several   smaller  openings,  and  the    land    may  thus  I 
dry  at  a  cheaper  rate  than  by  contending  with  each  spring  individo 
This  water,  which  was  injurious  in  one  place,  will  sometimes  be  in  suffi- 
.  it  in  quantity,  when  thus  collected  into  one  channel,  to  improve  another 
part   of  the    estate,    by  being  employed   in  irrigation,  or  by  being   made 
to  drm  an  overshot  wheel.      Artesian  wells  have  been  bored 
supply  of  water  for  both  these  purposes. 

The  nature  of  a  country  is  sometimes  such  that  i' 
rivers   and   surfuce-springs,   and  then  the  population  are  .1  for  R 

supply  of  water  upon  thai  which  con  be  obtained  bj  meat 
nvlls,   or  upon  that  which  falls  from  tV-  .iim'^W.  *ad  is  01 
poadl  or  tanks.     The  unlet'  derived  from,  tia*  format  w«TO""»t9&*i 
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red   I'm  111   the  latter  is  by  no  myitis  whole- 

i   dry  summer*.     In  ouch  scaaons,  wo  have 

won   tin-  popul  ition  tA    n  txti  iwiro  pariah  almost  fighting  for  the  green 

•  •  ■'■•  i    "la   muilily   pond;    and  cases   have   occurred,    in 

h   it  ha*  been  i loary  to  drive  the  cattle  ao  far  to  drink,  tka 

returned,  they  were  aa  thirsty  a*  when  !       Few 

greater   tx  .Id   he  conferred  on  a  district  so  circumstanced,  than 

the    •  i  -ill  in  it  of  Arte  li  IS  ••■  oil*. 

theit    1..11111     from    li»     district    of   Artoi*.  in   France, 
...|n...  .1,   though    it   appears  erroneously,  to  hare 
!       Artecian   wells   arc   nothing   more   tl  orations  a  fevr 

meter,   h-  through    lie    Mr. it. i  with    the    ordinary  boring- 

.   and  their  action  vim  front  the  natural  tendency  of  watt!  to  lad 

It  iw  only  nndi  r  certain  condituMU  of  nologieaj  structure  that  they 

i  tlir  district  in  which  it  i«  proposed  to 
introduce  them  ought  to  be  thoroughly  investigated  I  .clop  any  boring* 
are  attempted,  though  one  of  these  wells  may  be  made  for  one- 

third    of  the   COS!    of  an  ordinary  well  of  the  MUM  depth,   yet    it  will  bt 
i.  though  a  water  bearing  stratum  should  be  penetrate  I.  il 
v,  ill  not  rise  to  thi  bo  orifice  being  loo  -ranll  to  ad 

being  raisi-d  by  merhanii-..il   means.      It'  n   reservoir   of  water  were 
ii    the  side  of  a  hill,  and  a  leaden  or  other  closed  pipe  were  laid 
from  it  to  n  bill  on  the  oppo-iti    side  of  tin-  valley,  the  vatei  Biighl  be 

Conducted  in  this  pipe  to  the  same  height  as  tli.i-  of  thfl  HUNt,  •  Bd 
wherever  ;i  holt;  was  made  in  the  pipe,  the  water  would  gush  out  and 
avour  to  attain  the  level  of  that  il  tin-  two  ends  I'ln  ;: eological 
iin-  answering  In  tin-..-  condition  i  .down  in  the  annexed  diagram 
(fig.  2.'.  whi  h  represents  the  stratification  of  the  vale  of  London,  an 
U»  retentive   stratum   at    the  surface   (in   this  ea-e  the  London  clay) : 


b  h  a   bed    of  gravel    and    sand  below  it,   both  of  them  resting  upon   the 
and  the  whole  series  having  been  thrown,  by  some  subterra- 
nean  movement,    into  a  curve,    concave   on   the   upper  side.     This,   in 
language,  is  the  Im.vin-shaped  structure,     The  porous  bed,  b  t>, 
fulfils  the   closed  pipe   before  mentioned.      The  water  which 

foils  on  the  chalk-hills,  c  c,  is  absorbed  by  this  porous  bed,  and  prevented 
from  escaping   by  the  bed  of  clay  above,  and  Ivy  the  chalk  below  it;  and 
.   be  pierced  by  small  borings  as  at  it,  v.  and  J',  will  rise   to   the 
surface,  or  to  heights  above  the  surface,  proportioned  io  the  elevation  of 
the  source,  and  to  the  obstacles  which  the  water  meets  with  in  percolating 
'  h.     There  are  other  mollification.*  ot  \.Yv\s  %Vv\ivuw 
need  not  be  notienl  in  .-,  hv'n  i   -I. ,  tch  like  this. 
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There  are  fcvr  person*  conversant  with  rural  ulrairs,  who  _•** 
.  e  how  much  good  ttmiM  improve  the  value  of  property  by  '■■■'■ 
conveyance  of  the  produce  of  the  land  to  a  market, 
r  improvement  of  old,  or  the  formution  of  new  roads,  a  km 
M  strata  oyer  which  they  are  fonncd,  is  of  the  utmost  importai" 
durul.ility  of  a  road  depends  in  a  great  measure  upon  the  n»: 
pli.yed.  and  upon  the  solidity  of  its  foundation.      These  points  r~ 
genera],  too  much  neglected  bj  those  to  whom  the  formation 
intrusted,  the  chief  objects  of  attention  being  the  shortening  of  di 
and  the  reduction  of  acclivity;  and  to  obtain  these  u  road  Lionel 
over  strata  affording  an  unstable  hose,  and  liable  to  frequent 
Soft  and   bad  stone  is  also  frequently  employed,   baeontM    it   "*  I 
luuid,  when  tK-ttir  materials  aright  be  bttnghi  fmm  u  distance  by 
of  canals  and  railways,  ut  a  small  extra  expense,  which  would  M 
end  more  anon  because  of  their  greater  durability,  and  beet 

when  uwd,   they  afford  a  good  instead  of  a  had  road.     On  the 
hand,  stone  of  inferior  quality  is  often  brought  from  a  distance  of  «■ 
miles,   when    better   exists   much   nearer;  not   quarried,   it   is   trui 
visible  on  the  surface,  but  N  raraHe  bf  the  eye  of  the  geo 

Hardness  is  not  the  only  essential  in  a  stone  employed  for  tl: 
roads,      it   is   required   not   only  to   resist  friction,    bat  aUM  < 

a|  heavy   carriages,   moving  with   considerable   velocity, 
a  certain  degree  of  toughness  is  necessary  to  durability.     Yd 
and  tough  materials  arc  both  at  hand,  the  latter  is  often  neglected 
the  former. 

There  arc  situation*  in  which  flints  from  the  cluilk,  and  chert 
the  green  sand,  might  bo  obtained  for  the  roods  ut  the  BUM 
chert,  as  the  toughest,  is  the  best;  yet  surveyors  of  roads,  looking oti 
hardness,    or  perhaps   merely  adhering  to  established   custom,  ah 
■.variably  prrfer  the  flints.      Masse*  of  greenstone,  Bg  Of  frcq1 

•Hviirreiiee    in   (he    midst  of  granitic  districts.      Granite    is  reduce* 
under    the  crushing  action   of  whc.1-   uiueli  sooner   than  gt 
the  superior  toughness  of  the  latter,  which  arises 
1       I  |     •   ue   of   the   mineral  called   hern? •].  n-1. •.       This   mineral 

into  the  composition  of  most  of  the  trappean  rooks,  a  name 
which,  though  differing  much  in  external  aspects,  all  DOS* 
a  greater  or  loss  degree,   the  toughness  essential  to  a  good  mater 
U  UlustraJ  ar  two  examples. 

The  .mj.rv.v. ■„„ ■„.  which  has  taken  place  of  late  in  the  roar! 
u'*',,"H",V4»."1   "'    '"u,ion-    n,,2S<    be   **N    known    to   most 
Hui      «•    **ue*^'  ,hi*  na*  '"VM  effected  by  reducing  the  ara-fhee 
•WW   ton..,    and    bj   applying    the    materials    used    in  a   mon- 
mam..-. ,  t.ut  much  has  arisen  from  the  selection  of  better  materia1 
„  ..  ;  '"  ••.' .""   •*  l>e*«  consisted  exclusively  of  glutei 

;   MbMbM   much    mixed  with"   .and   and    elav.    from  wfc 
,,      ,      '".'  •'";>"•••">   -■:  ».  it.      In-faineral  «»mpo«tion,   it  « 
mm, af  rU,.  .,„  ,U,  ,H.  .Me.  being  rW  the  most  p£  round,  cot 
"'••a  m  MM  a  iihua  <ts  a  layer  of  unl,,  -j^^  ^~.  ~~. 

' AM  to  whalimtV  for^^lTLi        «     .Tt. 

Lsaaj  •"*  ""*  gravH   broken   flints  from 

Uainee,      Pbesesai^  hardness  only,  without 
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■a,  their  hritih-nea*  mu  round  to  be  iui  objection  against  th«m,  and 
•nitc  w-.is  substituted.  Tiiis  was  found  more  durable  than  (lint,  but 
H  so  than  n  hornblende-rock  from  Mount  Soar  Hill,  in  Ix-tcextcnhire, 
bich  i*  DOW  ofajaflj    imployed,  and  with  manifest  advantage. 

The  surface  of  the  counties  of  I-ancashire  and  Cheshire  is  occupied 
deny  by  the  new  rod  sand-stone  formation,  which  affords  no  road 
Biennis,  but  Itooc  of  tin-  moist  friable  kind.  The  rands  of  this  extensive 
strict  are  now  supplied  with  a  trap-rock  from  Penmaen  Mawr  on  the 
ast  of  CacrnarTonnhire,  and  tin-  quantity  used  is  so  great  that  eren  nt 
c  low  priee  at  which  it  is  supplied,  the  persons  who  have  taken  a  lease 
these  rocks  are  realizing  large  profits.  Stone  of  the  same  kind  ocean 
many  parts  of  1 1  m   .n  chain,   but   now  lure   »n   near   the   sen, 

leept  in  On  Bey;   ami  .  v.  n  the  small  additional  freight  which 

M  I"'  paid  for  its  conveyance  thence,  is  sufficient  to  prevent  it  from 
mp--  tearfully  ^ ■■  it 1 1  ill-  'tone  of  Ponmnen   Mawr.     Whoever, 

erefore,  shall  succeed  in  discovering  within  the  district  thus  supplied  a 
us  of  trappean-rock,  so  situated  as  to  be  easily  quarried,  may  be 
mrod  iii"  be  bai  nmdi  ■  i  iluable  discovery.  Mr.  Muvfcboa  Iwu 
iowii  that  inn  part  of  Shropshire  lruppeun-rock»  have  bur*t  throagh 
e  red  sand-stone,  and    it   is  by  no  iprobaUe  that  the  action 

«ea  prolonged  into  Chethire.  It  soaetinn  happen  tliat 
nail  portion  of  tnrppean-ToeJi  riwa  to  the  ataj,  whan  then  is* 
rge  mass  at  a  small  depth  belou  the  nrfaeej  and  the  surfoce-apf 
tceaare  alsosmli  a-  t"  deceive  a  per»o:i  ii  *  -  <  •  - 1  ■  of  rdad-n 
bo  was  onpnetifed  in  geologies]  inveatigstkmsi  for  some  of  the  hardest 
id  toogheet  of  the  decompoac  by  long  exposure  to  the  atrao- 

here,  presenting  the    appearance  of  an    [noohprenl   bad    of  earth,  on 
:   which,  tin    unwcatherod  rock  will  be  found  to  afford  a  stone 

ell  adapted  to  the  rep:iir  of  road*. 

Attention  to  the   direction   in  which   tie     -Iraki   dip  v.  ill  frequently 
,ve  considerable  expense,  both  in  the  first  euuaUwUon  and  future  main 
nance  of  a  rand,  when   it  is  Carried  alone;  the  side  of  a   bill   through 
ratified  country. 


«t  A  (fig.  3.)  represent  n  valley  between  the  bills  n  and  c,  cont- 
used of  many  alternations  of  slmlc  and  sand-stone,  having  a  steep  dip; 
(that  Juid  the  beds  of  B  not.  been  denuded,  they  would  have  covered 
lose  of  the  hill  0.  I  «t  «  and  b,  moreover,  be  two  beds  of  loose  sand- 
one,  on  opposite  aide*  of  the  l.iJiev.  v,  ith  beds  of  c\ay  ot  a\w\ft\«WB»lvv 
If  a  rood  be  cut  at  r,    the  water   percolating  thtou^  <&«  saa\\- 


a  mi-u.Aii  <( 


i.  and  prevented  from  deaconding  by  thfl  ratratiTV'bcd  below,* 
hftft  a  constant  trnilcin  y  to  throw  down  upon   lln-   road   portions  of 

n  ;  lmt  mi  nob  eftot  ■ill  be  produced  If  the  nod  I 

nearly  tin1  same  height   on  Ihi'  . .  j .  j ..  >  - " : .     ..A,-  of  the  valley,  at  </,  whett 

strata  'lip  iatothe  lull  instead  of  oh/  «/'it. 

F.rerv  architect  and  ci-.  J  lit  to  be   a   geologic,  for 

-tviilv  of  the  structure  of  rocks,  ond   of  the  situations  in  v 
OCOW]  would  frequently  enable    tin  in    to   select  more  dura! 
building  thun  those  usually  employed.    These  remarks  apply  to  puhlk 
"oiks  rather  than  to  private  sdificss,  for  oadoi   thi    j .  r .  -  -  ■ ,  i   ._•,  i  •  ■,,,  il..- 
In. u,.  <  in  most   cii'  our  groat  ti.wus  art'  built  by  speculate 
permanent  intarost  in  thi .  m.  and  they  are  built  for  profit,  on  a  ealonk* 
lion,    nicely    ;(.lj u.vt.-.l    t..    the    length    of   a    lease,   which   ihej 
iiii.iiihil  to  outlast     Hut  when  a  proprietor  build*  upon  lii>  own  . 
ho  ought  imt,  bom  motives  of  injudicious  economy,   to  use  stone  liable 
to  rapid  decomposition,   merely  because   it  can  be  worked  at  le*- 
tli.m    another   which  is   more   durable,   and,   abort   all,   when   a   n 
bnildSi  which  builds  for  posterity,  till  such  paltry  parsimony  ought  ti 
discarded.    Yet  some  of  the  finest  of  the  public  buildings  in  London,  lets 
than  t iv..  centuries  old,  an-  hastening  rapidly  to  decay,   from  baring  boSH 
constructed  of  a  calcareous  sandstone,  soft  when  first  raised,  and  tl 
easily  worked,   hardening   as   it  lose*   its;   original   moisture,    bat    liabk 
again  to  Imbibe    water,  and  therefore  easily   affected    by    frosts.     An 
improvement  iu  this  respect  has  lately  taken  place  in  the  substitution  of 
gi  anile  for  sandstone  in  many  of  our  public  works;  but  the  indiscri- 
minate use  of  this  material  may  be  attended  with  bad  effects;  for  some 
varieties  of  granite,  like  the  trappean  rocks  before  alluded  to,  though 
hard  and  difficult  to  work,  when  first   raised,  afford  a  bad  bailding- 
materiid,  from  the  rapidity  with  which   they  decompose.     This   dep 
on  the  state   of  the   felspar  they  contain.      Rocks,   in   which  the  felsps 
.\ists  in  a  compact  state,  are  in  general  more  durable  than  those  in 
which    it   is   found  iu   coarse  crystals.      Some  sandstones,  again,  '..hi.li 
have  a  siliceous  cement,  are  very  durable.     The  weathered  sarfooe  of  u 
rock  will  often  give  a  better  insight  into  its  mineral  structure  than  CM 
be  obtained  from   a   fresh   fracture,  for   which   reason,   the   geologist    m 
selecting  hand  specimens,  endeavours  to  procure  one  such  surface;  anil 
in  general  the  capability  of  a  stone  to  resist  atmospheric  agency  may  be 
learned   bj   studying  the   manner   in   which    it   resists  such  action  iu  its 
original  situation,  and  by  observing  which  of  the   ingredients  of  a  . 
pound  rock  is  the  first  to  decompose. 

We  have  now  taken  a  rapid  glance  at  some  of  the  practical 
...Ivantages  resulting  from  the  study  of  geology.  The  subject  is  by  no 
means  exhausted,  but  the  limits  of  a  work  like  this  will  not  admit  of 
further  details.  It  remains  to  speak  of  other  benefits  arising  from  the 
cultivation  of  the  science,  less  direct,  it  is  true,  and,  to  some  minds, 
obvious,  but  not  the  less  important,  because  they  cannot  be  made  to 
enter  into  a  calculation  of  pecuniary  profit.  As  an  employment  for  the 
mind,  and  an  exercise  of  the  reasoning  powers,  geology  may  be  placed  in 
the  lir-t   r.ink,    second  only  to  the  exact  KMBCCS,  wnA  va  w>w.e.  xt%^ect» 
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employ*  that  kind  of  reasoning,  for  which  we  hurt-  dnily  need  in  the  con- 
duct  •  affairs.    Tin-  practical  application  of  the  n  is*>U 

nil  which  tin  v  ar<i 
uudi-  >'  by  one  in  an  hundred  of  tho«e  who  derate  M  nuea  tin 

They  are  studied  in  order  to  strengthen  tin-  mind  by  Noci 
it  t<>   liiln  a    mid   investigation,   and  ercn   when   cultn 

view,  doubts  have  been  entertained  by  some,  whelha  they 
■uy  not  l"1  pursued  too  exclusively,  It  has  been  asserted,  tlut  the 
mind  may  become  no  hahitu.iU-d  to  tint  strict  demotivtr.ition  whieh 
the  abatr.o  require  and  alford.  aa  to  reject  other  trot! 

ruble  of  Uic  simo  kind  of  proof.     And  "H  of  (be  questions  on 

which  we  are  called  upon  to  fonn  u  judgment  H  to  mattcrs-of-! 

i.  and    to  Dome,    mathematical  reasoning  is  inapplicable,  and  we 
ouit  l»-  satisfied  to  ixrira  at  a  moral  certainty  to  In-  attadaed  by  weigh- 
ing evidence  and  bulaneing  prohabdities.     This  is   the  higlii  -t  dogTM  "I 
bicfa  most   geological  inquiries  are  susceptible,  and  tins  i*  the 

•     conducted.       We    nliMlTC    the  diaBgM  toldsg 

place  around  us  in  the  organic  and  inorganic  world,  and  n 

-i    ;  and  then  comparing  like  things  with  )ik> 

imilar  effects  were  protlu      I  imilar  causes  in  tin- ;!«■•.  tli.it  an- 

past.     In  this  investigation  we  have  often  to  weigh  (he.  conflicting  erS> 

donee   of  apparently  irreconciloable   phenomena,    we   an     perpetually 

IBcking  anniogics,  or  dctei  tiiiL' dill. n  ih  '      <,\      ua.iiiiiig  and  generalising 

Mattered  fools  with  which  observation   has   furnished  us.     Occasionally, 

1 1 .,  we  Iim 'I  ""      Ives  obb'ged  to  retrace  our  steps,  cotnpi  new 

vndon  generalixatious  founded  on  imparted  induction.    Purely 

all  tb.  ml  to  produce  habits  of  acute  observation,  patient  imes- 

ligation,    and    salutary    caution,    in    suspending    our   judgment    in    the 

fcompli  tc  Did  -.iiii-l'.n-toi y  rviilriin  ;  habit*,  these,  nf  the  Rfiataat 

nine  in  tbaafiain  of  life,  and  wi  must  be  most  unapt  scholar*  if  we  do 
sot  also  learn  from  it  this  gnat  moral  lesson — that  it  It  possible  le 
trknowlcdgv  ourselves  to  have  been  in  error,  without  cither  compromise 
of  dignity  or  loss  of  strength. 

I  h  •'  this  advantage  over  most  other  sciences,  that  with 

diseiplii  .  fin  t lie  mind,  it  combines  exercise  foi  the  body.     It  ban  powct 

|0  preserve  Or  to  restore  the  ••mens  Sana  in  enquire  satin."      One  ut  least 

most  celebrated   geologies  applied   himself  to  this  pursuit,   as  a 

ly  for  disorders,  brought  on  by  too  close  an  application  to  sedentary 

I  li  alili  appears  to  be  a  privilege  almost  peculiar  to  the  geologist, 

ninong  all  the  sons  of  si  tence.     The  mathematician  undermines  Ml  BOD 

stitution    i. vi  r    In-    diagrams  and   bis    equations — the  chemist   inhales 

poison,  anmKt  the  fu f  the  laboratory — the  anatomist  risks  his  life, 

amidst  the  horrors  of  the  dissecting-room, — but  the  geologist  cu-'oys  the 
robust  health  of  the  sportsman,  or  the  peasant.  He  breathes  the  purest 
air  of  Heaven,  amidst  the  loveliest  and  the  sublimest  scenery  of  nature, 
whilst  exploring  those  mountain-recesses,  where  her  mysteries  are  best 
revealed;  hardy,  active,  and  enterprisiug,  he  ranges  through  all  the 
realms  of  Europe — now  ou  the  summit  of  Ben  Nevis — now  in  the  cav.--, 
lift — now  among  the  wilds  of  Connemara,  and  now  Va,  vVw  vAV:  \  -S 
-.'.,    \iiio.     Up  luu  examined  the  extinct  craters  of  iW  U\\\«e,  weA\\ve. 
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crater  of  Ktna,  rtH]  En  fad  a.  tiviry  |  his  hummer  has  been  heard  ui«{ 
the  pint- AmM  of  Norway,  anil  he  has  looked  down  from  the  Alp*,  on 
cried  with  the  poet — 

"  Cr»nliiin*H  heir — lli.'  world,  llw  worlil  in  mitt  '" 

He  sees  mankind  under  various  forms  of  government  and  religion.  He 
boMl  istCTOOaiM  with  men,  whose  sole  bond  of  union  with  him  is  tluir 
ardour  in  the  canst  "I 'nit  nee.  On  all  other  point-,  tfaeii  BpfadoBi 
and  even  on  some  of  the  controvert.  I  matters  of  geology  they 
on  oppositi  ides.  Hence,  he  is  trained  to  habits  ofnoderation  and  fi» 
hearancc,  and  li;irn  -.  to  emancipate  himself  from  the  trammels  of  party. 
Those  ancient  convulsions  to  which  the  globe    has  been  subjeci 

those  pin  -  - 1 1  - :  1 1    tenures  "hiili    tin  v  kaTC  impressed  upon 

not  confined  within  the  narrow  conventional  limits  of  tribes  or  n 
to  study  them,  he  must  have  .i  free   tad  unmolested  passage  through  (9 
the   kingdoms   of  the   earth.       1 1 ■  1 1 < - 1 - .    those    ha  liich  arruj 

nation  against  nation,  injurious  as  they  arc  to  all,  have  thil  addition! 
evil  for  him,  that  they  rated  the  progress  of  his  science,  which  reqaini 
for  its  dan  lopement  nothing  less  than  the  peace  of  the   world.     The 
subjects  of  his  investigation-  are  so  various,   and    the  questions  to  be 
solved  by  him  are  so  Complicated,  and  so  connected  with  all  the 
don):  of  Battue,   that   he   is   prevented   from  devoting  himself  too  exes* 
sively  to  any  one  branch  of  study,  lie   funis  at  every  step  that  he  needs 
the    aid  of  fellow-labourers  in   other   departments  of  the  great    field  of 
knowledge.      Hence  arise  new  sympathies;  and  there  are  many  who  ran 
enumerate  among  the  advantages  of  geology,  the  warm  and  enduring 
friendships  to  which  it  has  given  birth.      In  the  roving  life  of  the  geolo- 
gist, there  are  charms  unconnected  with  those  of  scii  nci  :   he  mingl 
his  rambles  with  men  of  all   ranks,  and  of  various  characters,  and   thus 
gains  an  importunity  of  studying  human  nature,  whilst  he  ebt 
knowledge  of  his  profession.     The  personal  adventures  of  n  gcologwt 
would   form   an   amusing  narrative.      He   is   trudging  along,   dusty  and 
weather-beaten,  with    bis  wallet  at  his  back,  and  bis  hammer  on  his 
shoulder,  and  he  is  taken  for  a  stone-mason  travelling  in  search  of  work. 
In  mining-countries,  he  is  supposed  to  be  in  quest  of  mines,  and  re 
tnaiiy  tempting  offers  of  shares  in  the  "  Whoal  Drcany,"  or  the  "Golden 
Venture," — 11€.  has  been  watched  as  a  smuggler;  it  is  well  if  he  has  not 
been  committed   as  a  vagrant,   or  apprehended  -is  a  spy,  for  he  has  been 
refused  admittance  to  an  inn,  or  has  been  ushered  into  the  room  appro- 
priated for  ostlers  and  postilions.     Wbcn  his  fame  has  sprend  among  the 
more  enlightened  part  of  the  community  of  a  district  which  he  has  been 
exploring,   and  in.piii ie,   :,i,    made  of  the  peasantry  as   to  the  habits  and 
pursuits  of  the   great  philosopher  who  has   been   among  them,   and  with 
whom   they  have   become  familiar,   it   is   found    that    the  import 
attached  by  him  to  shells  and  stones,  and  such  like  trumpery,  is  h> 
npon  as  a  species  of  derangement,  but  they  speak  with   delight  of  his 
affability,  sprightluicss,  and  good-humour.      They   respect  the  strength  of 
his  arm,  and  the  weight  of  his  hammer,  as  they  point  to  marks  which  be 
inflicted  on  the  rocks,  and  they  recount  with  wonder  his  pedestrian 
formances,  and  the  voracious  appetite  vrvCK  viWw ,  wx  "to*  <\m*  «£  a.  \&u% 
day's  work,  he  would  devour  the  coarsest  fooi  t\«A  wan  wvV&wwVbr. 
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Geology  can  only  be  studied  thus  1>y  those  who  arc  gifted  with 

r<:  ruid  affluence,  or  by  those  who  follow  i(  as  u  profcsMon;  hut,  on  n 
lets  extended  scale,  it  is  available  to  the  man  of  business  and  the  mim  of 
humble  income.     The  rieb  and  the  vm  will  find  in  it  a  si 

tale  for  thoM!  artificial  excitements,  those  frivolous,  and  ofta  TJtfciting 
and  ruinous  pursuits  to  which  they  are  driren  as  a  resource  aguiust  ennui, 
and  ho  who  is  engaged  in  active  pursuits,  may  resort  to  it  a*  a  relax- 
ation from   toil  and  ran-.      If  a  state  of  total  inactivity  is  uiiMiitahl 
nan,  80  likewise  is  a  state  of  unremitting  labour.     Real  mid  man 

ill   require!     linage  of  employment   ■  often  repose;  and 

where  can  we  find  employinent  or  recreation  m  refreckiag  .rid  invigo- 
rating, both  to  mind  and  body,  as  this?  What  ran  be  more  delightful 
than  to  exchange  thai  conflict  of  passions  mid  interests  which  baa  I  tin' 
man  of  bn  .hi  ■-.-.  iii  In-  interoonrae  with  men,  for  that  calm,  yet  exd 

Dg  from  converse  with  nature,  and  the  acquirement  or  dis- 
covery of  triuii- 

(oology  has  fields  of  research  suited  to  every  labourer,   and   to 
every  capacity.     On  some  of  its  investigations,  the  highest  ind  II- 
powors,  and  the  greatest  acquircmentl  in  abetf  II  I  K  ii  BOO,  may  be  brought 

«   willed  liv  anv  DM  who  has 
eyes  and  will  make  dm  of  them.     Ext<  ■  l  i-  reaui  Eli        » 1 1 ■ . * •  1 

comprehensive  view*  of  the  structure  of  the  earth,  and  to  prevent  our 
generalizing  from    too  limited   an    induction  i   but   he  whose  travels   are 
confined  within  his  native  country,  or  within  a  circle  of  twenty  n 
rouii''  add  much  toon  knowledge.     Nor  is  this 

class  of  Obacrrera  by  any  means  the  least  useful.  He  who  makes  a 
hacty  excursion  into  a  district,  can  give  but  a  general  outline  of  its 
structure,  leaving  many  important  points  of  detail  to  be  EUled  an  by 
resident  observers.    If  we  vii.it  the  nunc  cliff  or  the  mnn  quarry  <l.iily, 

for  y  hall,  at  every  visit,  be  rewarded  wiili  something  new;  and 

there  are  few  districts  barren  is  objects  of  geological  interest,  however 

in. iv  I"    iii  the  beauties  of  pi.  turiv(|ue  scenery. 


ON  TIIR  USE  OF  TERMS  FROM  THE  GREEK  AND  LATIN 
LANGUAGES  in  SCIENTIFIC  NOMBNOLATUBB. 

TjiKin  I  present,  a  strong  desire  to  dispense,  as  much  as  possible, 

with    terms  i\ml  nanie.   in  science  taken  from  tin   Greek  and  Latin  lan- 
guages: it  is  alleged  that  by  so  doing,  the  attainment  of  knowledge  will 
be  facilitated  to  those  who  have  not  the  sid vantage  of  a  classical  educa- 
.ii.i!  thai  science,  being  divested  of  what  bears  the  appearance  of  an 
ostentatious   display   of    learning,    will    present    herself    in    a    more 
attractive   guise,  and  secure   a   greater  number  of  admirers.      It  is  also 
.'lercd   as  a   national   reflection   that    we   should,   in  nny  ease,  have 
rse  to  other  languages,  when  our  own  is  so  copious  and  express!  >c 
\quentty  reminded  in  a  lame  metaphor  oi  tnat  "  vitNX  *A  \va?. 
and  wriiwTfrrf  English,"  from  which  our  aucestors  Axevf — usA  'naXet — Ws 
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i'i    r'n ■•    .  n  HOflt  of  ■    iii:!-(<i-:iiili<l.   towards  tin-  OlOM  Of  the  latt 

century,  oauaed  an  Influx  Into  our  vocabulary  of  Latin,  to  tlio  exclusion 
of  ff  rains  I  taltic  or  Teutonic. 

I'lii.   h   ii. it    the   place  for  any  dismission   on   the  last  allege 

which  would  properly  pertain  to  a  philological  join  nal,  or  ti>  one  devolei 

to  genual  litezatare,  ratha  than  to  (deuce;  nor  should  we  hare  men- 
tioned it,  ii  «.•  did  nol  eoncerKthat  it  la  presumed,  the  i 
I'.ln.-li  would  re&ult  from  the  banishment  of  those  <  • 
niti.iii  of  then  hardier  predecessors  would  be  equally  fell  in  the  language 

of  Kcidice,    01    in    that  Of  lit'  rat  urc.      We    .■annul.  L 

observing,    that  mil'  language  is  essentially  n  mixed  en.-,   and  that  even  if 

v, .   uriv  to  purify  it  of  nil  th.   latiinly  which  has  been  introduced  into  it 
since  tin-  period  alluded  to,  there  would  bt ill  remain  ii  great  lest v,  n.  whack 
had  been  incorporated  in  the  form  of  Norman  French,  and  thai  tot 
"  pine  well"  was  hnt  a  turbid  compound  of  different  Celtic  dialect 
a  large  proportion  of  that  of  ancient  Italy. 

Leaving,  however,  this  consideration,  wo  wish  to  point  out  th. 
proper  hounds  to  the  proposed  reformation,  and  though  we  full 
cur  in  tin  desirableness  of  divesting  science  of  all  extrinsic  diftV 
we  till  persuaded  that  this  method  of  so  doing  eventually  tends  u> 
produce  a  worse  evil  than  thai  we  would  obviate;  and  that  while  we 
.  ndeavour  to  slum  what  may  appear  as  pedantry,  we  shall,  if  not  timet] 
warned,  frill  into  the  more  dangerous  errors  of  inclegauco  and  ii 

Some  persons  have  proposed,  as  a  part  of  the  plan  of  restoration,  H 
extend  the  privilege  of  retaining  the  Latin  or  Greek  root  of  a  scientific 
term,  only  giving  it  an  English  termination,  and  forming  nouns  a  "■ 
have  always  been  in  the  habit  of  forming  adjectives.  Thus,  since  custom 
litis  sanctioned  the  use  of  such  terms  a»  vertebrated,  or  molluscous  oiiiimil, 
exogenous  plant,  &>•.,  they  would  adopt  mammals,  cephalopods,  moi 
exogens,  brads,  &C.  Hut  as  these  terms  hav.  m  ithcr  euphony  tttt 
elegance  to  recommend  them,  it  should   be  distinctly  shown  that  the] 

pusses  some  decided  advantages:  intelligibility  to  the  uulcurued  is  OCT 
tainly  not  among  these;  for  unless  the  meaning  of  the  root  be  under 
the  vernacular  termination  will  be  of  no  avail,  and  such  jargon  a* 
edentate  or  rodent  mammal,  acephalous  testae, an.  alumaeeous  endn^en.  .', . . 
is  in  no  way  preferable  to  the  nnnlogous  designations  with  their  propel 
endings. 

It  is  tin-  deficiencies  of  our  own  language    that    necessitate   tin- 
adoption  of  foreign  words,  to  furnish  names  for  newly-discovered  natural 
laws,   principles,  or  bodies,    inorganic   or  organic,   or  for  in 
newly  contrived   to   aid   us  in  our  researches.     The   character  of  the 
languages  derived  from   the  Celtic  or  Teutonic,  is  to  jiomschs  but  com- 
paratively few  roots,  and  to  allow  of  an  indefinite  number  of  combine 
tions  of  these  to  express  compound  ideas.     But  however  foi. 
expressive  association  may  render  these   compound's,   their  being  such  is 
obviously  a  source  of  ambiguity,  and  prejudicial  to  the  precision  and 
brevity  so  desirable  in  everything  counected  with  science;  for,  in  the 
arithmetic  of  language,  the  shortest  word  is  not  always  that  which  oon- 
ffiSftJ  of  the  fewest  syllables;  and,  in  fact,  t\v  Vaxnei  warns  Wvvxwwvst 
Ottawa/,  absolutely  shorter  than  any  B^uitti*»fcBin>asfcwsw»«uAtaBW 


II  r-glait  Ik-  employ, 
(•liable,    but   ut  what   a.  I  If  W    u<n»lat«.- the  word  I  > 

mtasurer,  ther  I  rcnuwahu   term  c<  old  ba 

found  to  express  oxygon,   chlorine,  hydrogen,  Jtc.  <  mill  still  |M 
Bi&Catlt  compound*  hydrochloric,  liv.lri. !J*fl  iltoxidc.  I 

There  is  nl  for  apprehension   rim' 

:n  vv. mis  will  lie  mil  •    .  ni.lii:  BH 

. ;  nil  languages  were  formed,  nud  •  •• 
I  atfancy  o! 

require  miming.     V  ill  regard 

to  these  «  n  i«  a  Wharoas  rind  impracticable  language, 

not  admit  of  the  formation  of  ltrl«-f  imd  efficient  OOnpOQBMj 
and  i!  mi  the  adoption of  natire,  to  the  exdaakni 

■:i  terms,  knowledge  wonM  roo  in    >  i  beck  vbieh  w>uU  i 

■resti.     The  communication  of  loowli  lAl  01  the 

uae  of  comol  definition!  01  4  peri]  ti  itu,  which  ought  to  I 
it  is  compatible  with  precision  and  accunicy;  no  word  employed,  should. 

if  j m , -- - 1 1 •  I  ■ .  be  .iiii'ii;: i,   ox  hare  more  than  one  signification,  hut  the 

principal  roots  o  mguage,  from  their  isirly  ud  ooutanl  n      ! 

become,    associated   with  in-   of  idci  ■  'i    being   inc»it.:l. I\ 

exeited  when  the  word  occur*,  iu  use.  U  im"  erith  the  riaghmow 

ili  b  i-  requ  1  deaariplioa*. 

J      The  first  essential  step  tie-  undent  must  t.do-, 
hietorv,   is  the  attainment  of  ■  oorreol  eonei  ptfam  ol   lb    priix'ijd-  -  of 

■■■  liii 'li  he  can  only  acquire  isolated  nets,  bu> 
aome  to  lii1-  :ninits       lie  must  understand   the  nature  of  genera  and 
be  imprened  irilli  the  incalculable  advantage,  in  point  of 


z 


It  will    BOt  b«  naelcaa  to  give  it  few 

rand -  "I  the  anilii- 

.liii-li  would  arise  from  tlio  use  of 

trivial    uninra,    »hlch  were   given  before 

bad  point  .1  mui   ;lu    affinltli     M 

DAtiimi  obJ<  ■  la  well 

:  for  :■  i;iinTir  l.-rin,  Imt  it  lias  lawn 

In  two  or  tin-  a  Inatancoa  topUnte 
which  bare  not   thv  Nlighlest  idHnity  with 

.  ioll  t.  nn  (lir  CuliiOi'mn  v'utUt  |<;ni- 
tiaiinl'Ii'iiiii.m.nilhi  ),  Hwiof'-tOOlh  ii../..' 

ironium  ilea '•),  Ac.      Tin 

.\iiMiltluiJt  in  given  I"  t«"  distinct  »i rii, 

is  i 1 1 1 .  ■  1 1 1 1 .  • r . . ) .  i .    La- 
There  are  between  thirty  and 

forty    plants    di'Minuitcd    by   rUMMe   C • 

panndMol  thi  celt*  r.iot  wort,  aa  stur- 
nuvd-wozb  spleen-wort,  spider-wort, 
dee.  Ac. ;  and  in  several  rate  there  are 
three  Of  mora  plunta  to  which  one  of  these 
naim- 

guiahiiu:  t<  n"-  though  tlii   plants  hare  no 
real  eonnealon;  l 

(Callltrlcho). 
ii.it,  ii  (In-  ■  names 
wore  rctaii"''l,  tin-  mind  would  natiimlly 
late  thr  plants,  fnuu  l.'i. 
tppflhll: 

Aaa  wnlten  »mo  beautiful 


vuraca  "  to  the  Celandine,"'  am)  by  his  dc 

l>'     'lid  not    me    Q 
flfwhlflm  ( '  Im  ii'l-'iiiuni ).  Iiiil   tin-  y\U~\rvrt 
(ranunculus   flcaria).       Wi     D*M    hardly 
i    '*■     are  far    from   proposuii:    to 

banish  bom  notion  tanao  popabi  namca 
ni't  «itii  in  tin;  neaaaa  worn  of  9 

Imt  iiiitiU  to  puiiit  mit  n  Htrikiiiu  caao 
of  error,  hWbc  bfon  1 1 >••  iih.-  of  trivial 
iiiiiiii-i-. 

Oaptain  lt:irk,  in  •'•■iiipHnjicc  witli  popu- 
lar iikiui',  my*  in  lil-  nnrnitivc,  "miuibI 
"lir*  »'  ■■  bq  ,"    "ii'l  inn lint. -I1, 

axpuuBOthal  tta  —'»■-«■  ■.  r.  i.  inminga, 

Wnen  buuwliu*  and  fnrnu-re  only 
thoii|{lit   of  d'-pri'ilationa  on   their  bacon, 

aaneae,  and  oora,  they  called  all  animala 

guilty  of  thew  malpracticra,  tali,  ami 
tllicr,  liml  *l>nnnir.;  :  1'iir  what  shulllil  wu 
^ain  by  endeavouring  to  fruHrnt  Hm  l«- 
boura  of  nntunilisti,  ulio,  an  MX  l"'  OBD> 
pariaon,  hove  instituted  tht  p  at  ra,  Arvi- 
'-'"ln,    S|..  r pliiliis,    limborila,    •»!   by 

ooaui  confounding  than  tmdor  the  n 

nl    «ii,v   iiiulj/Kiimifi;    nr  wniilil    tli' 
nacuUr  ti  rniM,  nrld-imtHUrt,  liarf  Ibuil  *, 
n«   lit.niUy  tm\w\-.vUim  V\w    MM    ■,• 
terms,  be  o&tnaan'Vc,  cMaet  Vot  VwvvVj  t« 
inahi  i 
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brevity  of  definition,   afforded   hy   the   combination   of  the  generic  mid 
xp<H:iric  name  to  designate  :i  natural  object;  this  combined  name  beil 
fact  u  memoria  lechniea,  to  remind  him  of  oettain  properties  and  i|" 
of  tin-  individual,  a*  (lie  more  comprehensive  collections  of  genera  into 
order*  nnd   classes   are   the    means   1> v   "Inch    lio   is   reminded  of  thrir 
mutual  relations.     It  is  of  course  of  littli  irhat  word*  nujr 

!><■  employed  for  this  purpose,  but  they  should  he  cuphonous  and 
pronounced,  iii itl  then  should  1)0  some  Consistent  plan  in  tlieii  adopti'iic 
it"  the  advantages  of  employing  the  generic  and  sp<  •  ■  i  t \ « -  name  In-  admitted, 
i In     bon   precixc   and   distinct  these   are,   the    better.     To 
three  or  more  separate  words,  where  two  are  sufficient,  would  be 
thing  ho!  deniable;  and  this  would  he  the  case  in  a  majority  of  instances, 
if  :in  i  mli-arour  were  made  to  dispense  with  Latin  or  (.Jreek  names. 

When  a  knowledge  of  even  the  elements  of  science  wax  by  no 

ii n  : i 1 1 -  i'  iiniuon.    il    was  i .i . . -- i  1 .1  ■_    lor  a  person  In  acquire   the  icpiitulion  of 
learning,  hy  a  pedantic  Use  of  hard  irurtlx,  as  they  are  facetiously  i 
hy    those    who   do   not,    a.-  well    as    hy    those    who    leally    do,    understand 
them.     The  ridicule  so  justly  excited    by  this   practice,   made   all    true 
philosophers  anxious  to  remedy  an  abuse  which  might  he  prejudicial  to 
the  diffusion  of  9ound  knowledge,  for  some  of  the  ihii  eule  was  inten- 
tionally transferred  to  seienci     herself   hy    those    who   at    all   times   arc 
interested  in  preventing  their  fellow-creatures  from  becoming  wta 
hetter.     But  now,  when  the  elements  of  science  form  part  of  general 
education,  and  when  considerable  knowledge  is  no  rare  endowment,  the 
pedantry  alluded  to  is  seldom  had  recourse  to,  and  the  same  cause  for 
proscribing  terms  borrowed  from  the  learned  languages  no  longer  exists, 
while  the  advantages  derived  from  their  use,   as  convenient   symb 
classification,  at  least,  become  daily  more  apparent. 

Floriculture  and  shell-collecting  having,  for  very  sufficient  reasons, 
been  always  popular  amusement--,  the  use  of  Latin  and  Greek  names  in 
the  branches  of  natural  history  with  which  these  pursuits  are  conni 
has  more  especially  excited  animadversion,  from  the  cause  above  alluded 
to;  but  if  the  scientific  names  be  invariably  employed,  their  use  •„  ill 
cease  to  excite  surprise,  this  is  gradually  becoming  the  practice,  from  a 
perception  of  the  unfitness  of  trivial  names  to  meet  the  wants  of  even  a 
slight  knowledge;  and  we  are  endeavouring  to  prove  that  this  habitual 
use  of  the  scientific  name  should  be  inculcated  by  all  who  are  aware  of 
the  importance  of  correct  views  of  the  complicated  relations  existing 
among  organic  beings. 

Why,  at  the  present  day,  should  a  person  desirous  of  studying 
botany  rationally,  be  exhorted  to  use  the  term  rrctiiitg-jirimroie 
instead  of  Onaiiiaria:'  It  is  true  he  would  use  this  last  word  merely  as 
a  symbol,  which  might  recall  to  his  mind  certain  properties,  and  of  the 
derivation  of  which  he  might  be  ignorant;  but  the  employment  of  the 
other  would  demand  an  extra  effort  of  attention  to  divest  it  of  its  false 
and  primary  mi  ailing,  the  order  in  question  having  nothing  to  do  with  a 
primrose,  and  the  name  evening  primrose  is  identified  with  only  one  genus 
which  is  already  far  more  commonly  known  by  its  correct  appellation 
CEnotAera.  Since  it  is  impossible  to  discover  ot  a-w^Y*  Wa^'vAx  wa\we«  for 
the  number  of  species  and  genera  discovered  in  &«  y******  seowrj  &&bk, 
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(  m  sorely  i>y  no  means  desirable  ihnt  tlio  naturalist  should  employ  an 
£ngli*h  name  for  tonic  orders  or  genera,  or  (pecie*.  and  Greek  and 
jjtin  ones  for  the  real  Why  not,  for  tie  soke  of  uniformity  a] 
inVituall y  Dae  tin  latter  on  all  occasions,  since  the  languages  which 
'uniish  them  arc  cxhnustlcw  in  their  stores,  and  have  the  additional 
nieiidiition  of  being  universally  understood. 

It    t1  itM   MB  WnrneWllal  names  admitting  the  nrccssity  for 

i'mkv  or  unifoi  !ii    .1  ■!•  .mU-tgev  hut  mentioned,  shouM 

prefer  the  attempt  to  adopt  ivngtish  names  in  all  cases,  tin;,  mmld  Mion 
find  tfa  ^practicable.      Suppose,   for   instance.    Ti- 

the trivial  aefdwtU  for  the  generic  term  instead  of  I'rrimica, 

though  there  would   lie   no  difficulty   with    such   specific   unmes  as  I'ir- 
giiiian.  Si'irnun,  Intl.  lofty,  hoary,  &c„  how  lire  we  to  Sjdof  I  .«nd 

I  ngtish  synonyms  for  peregrino,  dcrutxala,  crviilu,  crenu- 
•ttber    -ili  unite   an    English   termination 

for  the  Latin aptm  dee,  irbwh  as  m  have  shown,  has  nothing  to 

recommend  it ;  or  we  must  adopt  some,  awkward  periphrasis  of  several 
word-  11  wc  bare  done  thiw,  as  the  idiom  of  the  language  ratlin-* 

the  at':  'he  noun,  contrary  to  the  principle*  of  clarifi- 

cation, which  reqoin  the  goneri  to  nreowk  the  specific  nnnac;  wo 
must  either  violate  this  rule,  or  adopt  such  inversion*  as  Speedtctll  pani- 
eiW,  Speedwell  mam/- stalke\l.  Iter. 

In  the  animal  kingdom  the  same  ineongraitiea  would  arise,  enhanced 
by  the  more  powerful  effects  of  early  associations  connected  with  names 
habitually  used  before  classification  was  thought  of;  associations,  too, 
nsoally  rauaguani  to  tro  :   thuathi  ('unit,  would  u- 

d  h  ibHom,  Dog-dog,  Dog-fox,  Dog-wolf,  Dog-hyana,  BMv 
One  inevitable  retail  of  improved  knowledge  of  the  roletjoni  of 
Organic  being*  is  the  continual  e.-i.iMi-lnnent  of  III  W  :"  DOtS,  Or  nVt  I II 
sion  of  one  into  several  ;  if  the  Greek  ami  Latin  languages  are  employed 
to  furnish  appellations  for  these,  m  DM  enabled  Kv  their  exhatUtleel  fer- 
tility to  adopt  such  as  shall  have  a  reference  to  the  original  group  of 
ig  re-orrangement,  ami  the  npirit  of  classification  is  pre- 
served in  tin-  ohangi .  Dh<  (deaoc  of  onsohologj  -Oonli  pregnant 
examples  <if  what  we  allude  to. 

The  genus,  r'enns,   i'  now  broken  up  into  MB  OT  a  dozen  intimately 
•  I  M  it.  and  yet  absolutely  requiring  to  be  separated  from  it;  how 
elegantly  and  how  philosophically  are  the  new  generic  names  I'urnisln id 
br  the  goddess*!  Greek  synonyms,  Dums\  Aphrodite.  Jilarte,  Cytkt 
Cyprian,  &c     In  what  manner  could  we  accomplish  this  in  English V 

n  genera,  Intermediate  to  Cardium  and  P'enus,  were  discri- 
minated, how  correctly  and  In  icily  did  tin-  HI  lilioua  compounds,  I'eneri- 
rardiuM.  Ixocurdium,  \c.,  express  the  new-found  relations.  Compare 
with  these  the  absurd  barbarous  designations,  (tone  picTW,  gaper, 
razor-sheath,  tap-shell,  knettding-tiuni://.  -vo-.v/n//.  fafMSMj  fee.  \c. 
which  are  to  be  met  with  in  popular  works  on  conehology,  and  even  in 
our  national  museum ;  and  when.  English  names  are  not  used,  foreign 
goal  are  adopted,  which  can  posses*  no  advantage  over  Latin  or  Greek 
appellations,  such  as  Cowry  instead  of  Cypnru. 

It  will  be  jui/d  that  custom  must  determine  »SVt:t   vi\  "v&  tana 


Batten;  and  Ihnl  while  it  i*  tliL-  custom   to  •  .ill 

hard  word,  and  a  Tropa.-oluni  by  tin-  wrong  word  (Nasturtiun 

1 1 1 < •  1 1 : 1 1 1 1 •  •  •  f  r i i .   w.iiii  rii  • .),  no  reasoning  will  indie-  ige;  wesre 

fur  from  Battering  ■  .in-.- 1 1 1--,  lli.it  any  obfen  iti.ne.   "I'  oui-    will  have  this 

affect,  nor  is  it  a  matter  of  the  slightest  consequence  by  what 
object  is  designated,  when   it.   ix   spoken    of  without  reference  to  others; 
but  the  attempt  to  restore  ambiguous   trivial   nanus    in   scientific  works, 
while  we  arc  endeavouring  a(  tin   some  linn    <"  inculcate  the  new 
for  an  accurate  did  riminBtion  in  minute  particular*  of  habits,  atric 
properties,  &c,  of  animals,  must  have  a  mischievous  tendency  f\ 

lo  knouledgi    anil  to  fasti 

Suppose,    for  example,  that    English  names;  were  adopted,  ain 

■  Killing  such  barbarisms  as  mammals,  exogens.  &&,   tn 
translated  theclasncd  Dames;  the  animal,  Agouti,  which  is  of  the  order 
Koih  una,  class  Mammalia,  would  be  described  as  belonging  to 
Gnaaert,  class  Sue/tiers.     Admitting  this  pbraseology  to  be  di 
what  must  we  'lo  io  define  a  tlugf     To  be  consistent,  we  mutt  call  its 
s/iell-letx,  lanil,  i'i//-/.-.v.v,  hellij-l'aotcil  moUtUCOUi  animal,  winding  up  with 
an  adjective,  for  which   no  human  ingenuity   can    find   an    English 
vah  nt  in  leas  than  ten  words ;  would   it   not   be   better  in  evci 
(mii  in  popular  work--,  to  define  the  creature  as  a  species  of  the  genu 
l.iinax,    of  the  section   terrestrial    Pulmonia,  class  Giislcrn/Mxla,  <\\\ 
Molhucat  for  it  is  clear  thai   the  person  who  could  really  oomprc 
tin-  English  definition,  roust  also  be  sufficiently  master  of 
comprehend  the  latter ;  and  if  he  did  not  know  the  etymology  of  gasi 
I" "l.i,  he  would  at  lea-t  have  become  familiar   with   it   as   a   term   for  * 
large  class  of  Mollusca,  the  character  of  which  is  to  have  the  organ  tf 
loi  emotion  on  the  part  analogous  to  the  belly  of  more  perfect  anim. 

Our  illustrations  have  been  entirely  drawn  from  natural  history  and 
physics,  because  it  is  in  science  alone  that  we  think  the  adopt  c 
vernacular  term-  to  be  particularly  deprecated.     With   regard  to  i 
technical  words  in  the  arts,  custom  and  the  good  taste  of  individuals  ur» 
sufficient  guides  as  to  the  propriety,  or  otherwise,  of  adopting  Greek 
I  atin   ii  Hues.      We   smile   at   the  appropriation   of  Caniiiiologi/,    by 
I  n  nch,  to  express  the  trade  of  a  chimney-doctor,  or  of  lithologic  a 
designate  those  of  a  bricklayer  and  mason;  but  it  would  be  difficult 
offer  any  valid  reason  against  their  adoption,  while  so  many  otic 
more   necessary,  are   tolerated;  why  do  we  ridicule  an  "Emporium  !<' 
(Backing,"   and   BOt  "  a  Bazaar?"     And  are  wo  not  guilty  of  downright 
nonsense  in  styling  a  collection  of  foreign  animals  placed  in  a  pleasure- 
ground  the  Zoological  gardens?     The  fact  is,  it  is  the  worth  of  the  »uV 
ject  that  sanctions  a  name  in  one  case,  and  makes  it  conti  mi  ■111.].  ■  m 
another;  but  being   willing   to   leave   these    comparatively   unin. 
matters  to  a  censor  of  taste,  we  hope  that  science  will  be  left  to  meruit 
its   nomenclature   from  those  languages  in  which  it  drew  its  first  breath, 
until   our  own  undergoes  such  a  revolution  as  will  better  fit  it  fbf  the 
purpose, — a  revolution  which  every  one  would  deplore,  but 
lie  Accelerated  by  injudicious  advocates. 
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ON  TTIK  ROUGH  DIAGRAMS  REPRESENTATIVE  OF 
SPHERICAL  FIGURES. 

The  principles  on  which  the  circle*  of  fan  should  be  represented, 

an  very  simple;  and  yet  the  if  mathciuAtii  ioi  nil  no, 

ought  most  to  attend  to  such  mutters,  leema  to  indicate  a  total  abeene* 
of  all  principle  whatever  in  sketching  their   diagram*.      The  disti 
and  unmanning  figures  which  are  often  given  to  illustrate  »j>li-  i 
■wiMwiHi  are  ntnetim  ■  n    rj  painful  to  look  upon;  and  (fail  not  only 
nringi  of  i  but  of  (be  nuat  ub  matfaematlalaaa.    I 

this  will  be  a  sntli.  i-  hi  . ij ■' ■'■  'K>"  for  the  few  following  remarks. 

The  best  mode  of  representing  spherical  figures,  except  when  11 
particular  mode  of  projection  is  implied  in  the  mode  of  reasoning,  il  tin- 
common  perspective  representation  on  a  plane  at  right  angle*  to  the  line 
drawn  from  the  eye  to  the  centre  of  the  sphere.  A  case  of  this  is  tin- 
Orthographic  projection;  and  the  limit  on  the  other  side  is  the  stcrcogra- 
phic.  lite  latter  is  too  much  distorted  to  furnish  any  idea  of  the  ma 
tude  and  figure  of  the  curve  projected";  and  peruapi  the  orthogmpl; 
of  nil  kind  i;  though  the  perspective  taken  with  tbeeyeal  the 

distance  of  fifteen  or  twenty  time*  die  diameter  of  tlie  sphere  may  do 
very  well.  In  all  CBSes  when  the  projecting  point  is  without  the  circle,  the 
figure*  into  which  the  circles  of  tli<  pi.,  re  are  projected,  nre  ellipse*, 
and  Ihetf  are  all  Concave  towards  (he  centre  of  the  sphere.  Moreover, 
the  more  inclined  the  plana  I  of  the  eirdoa  arc  to  tin  principal  line  of 
vision  the  greater  will  their  minor  axes  liccnrnc. 

Those  grtrut  circles  which  pass  through  the  point  in  which  the  prin- 
cipal line  of  vision  cats  the  surface,  will  he  projected  into  itraight  lines 
—a  construction  which  should,  except  several  such  circle*,  symmetrically 

Mated  t<i  the  figure,  pass  through  one  point, — be  generally  avoided,  as 
it  renders  us  liable  to  mistakes,  when  actual  straight  lines  occur  in  the 
investigation.  This  precaution  is  mtneoeaauy  when  leal  Ctrolei  pass 
through  that  point,  as  there  is  then  no  liability  to  mistake,  these  being 
projected  into  ellipses. 

The  parts  of  the  figure  which  lie  on  the  hidden  hemisphere  should 
he  dotted,  and  form  continuous  ellipses  with  those  on  the  visible  hemi- 
sphere; and  it  would  lie  well  to  murk  the  corresponding  point*  with  the 
lame  letters,  accenting  those;  on  the  dotted  part  of  the  figure.  This  is 
in  strict  accordance  with  the  practice  of  the  best  French  writers  on 
Descriptive  Geometry. 

Win  urea  represented  arc  other  than  circles,  the  best  mode 

of  marking  a  few  leading  points  of  them  through  which  the  projection 
is  to  pan,  is  to  draw  radiating  great  circles  from  the  upper  point  of  the 
great  circle  parallel  to  the  plane,  and  projecting  the  points  in  then 
upon  tin-  "paper  as  nearly  as  can  be  done  by  estimation,  truce  the  curve 
through  them.  Of  course,  if  we  wish  to  have  the  figures  constructs! 
accurately,  wo  must  proceed  in  the  usual  manner  taught  in  works  on 
ivet  but  as  this,  especially  during  the  study  of  a  proposition,  is 
altogether  unnecessary,  and  as  it  is  desirable  that  wo  should,  at  leant, 
approximate  in  general  character  and  appearance  to  the  thing  intended, 
the  preceding  remarks  may  not  he  altogether  without  tWvt  use. 

/«.,,,..    Orertom,  Sept.  16,  1*136.  t."S. 
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Eng/ivh  Industry  in  Scientific  Research. 

'•  Or  the  fifty-five  simple  substances  re- 
cognised in  physics,  twenty-two,  and  of 
tlm  lniu-live  metals,  seventeen,  Imvc 
been  discovered  in  England."  Our 
countrymen  may  plume  themselves,  if 
they  please,  on  this  fact.    We  sincerely 

wish  that  they  could  laychlim  tonn  BQRBU 
BWppffloO  of  the  whole  of  the  grot! 
;ih, •:•  ;il  l.i -k.  and  of  the  formuhc  by 
v.lnrli  those  lows  are  expressed, — the 
results  of  profound  analytic  investiea- 
tions  bused  on  carefully-repented  ex- 
periments, and  re'pnring  more  intensity 
of  mental  wntlon  than  the  discovery 
of  n  new  body,  which  is  most  commonly 
fortuitous. 

New  Method  of  cultivating  the 
Cerealia. 

MM.  Edwards  and  Collin,  in  a  joint 
memoir  on  agricultural  chemistry,  have 
shown,  thai  by  sowing  our  principal 
species  of  ceroalia  in  the  summer  sea- 
son, a  profitable  harvest  of  straw,  or 
fodder,  may  In-  nlitaincil  the  first  year, 
the  plants  not  flowering,  oiling  to  the 
elevation  of  temperature;  and  that  the 
fnl Inning  season,  the  same  plants,  expe- 
riencing the  usual  gradations  of  tem- 
perature, will  furnish  nn  abundant  har- 
vest of  grain.  This  proceeding  has 
boon  successfully  adopted  with  rye,  by 
a  member  of  an  agricultural  society  n'l 
Valenciennes;  he  last  year  sowed  the 
ryo,  and  towards  the  close  obtained  two 
cuttings  of  green  fodder ;  this  year  the 
same  plants  flourished  so  trail,  that  they 
had  attained  a  height  of  seven  feet  a 
month  before  the  usual  time  of  harvest. 

Great  variation  of  Temperature  borne 

lii/  I  he  Human  Body. 

At  the  Hot-Baths  of  Kukurli,  at 
Urmi-sa,  inBithynia,  (the  natural  tem- 
perature of  which  is  as  high  as  183"... 
Ib94"  Fahr.,>  the  Duke  of  Rngusa 
»WU«  (in  the  notice  of  his  Travels  in 
the  East,  latoly  communicated  to  the 
AeadtmU  des  Sciences  by  M-  Arago.) 
that  he  saw  a  Turk  remain  for  a  long 
time  in  a  water-bath,  whose  temperature 
Ira*  165'  Fahr.  This  fact,  which  ap- 
MBI  incn-ilibto,  til©  Duke  affirms  m 
Hie  must  portfire  manner;  "for,"  &ay» 


he,  "  I  saw  the  fact  with  ray  o»  n 
Dr.  Jeng.  an  Austrian  physician. 
also,  and  remarked  at  the  lime  wbu  i 
very  extraordinary  circumstance 
I  therefore  give  it  a*  perfectly  cm 

Our  renders  may  remember  that  tb- 
late  Sir  J.  Banks  and  Sir  C.  B 

ied  hi  an  oven  with  a  shor. 
mutton  till  this  was  thorougl 

The  power  of  enduring  g 
not  abrupt   ahangtf  nt 
has  been   put    in   a  striking    poi 
view  during  tho  fate  l'olar  expi 
In  the  winter  of  1B.13- 1,  Captain  Back 
and  his  party,  while  residing 
Reliance,   on   the   Great   Slave   Lake, 
were  exposed  to  an   average  temper*- 
lure  nt'  -33°  (66a  below  tho   ti 
point,)    during   tho    whole   month  of 
January,  and  on  the    17th,   the    ther- 
mometer was  as  low  as— 70°,   (102s- 
fr.  pt.)    A  six  ounce  bottle  of  •ulphurfc 
ether  was  laid  on  the  snow ;  in  fifteen 
minutes  the  interior  upper  part  of  the 
phial  was  coated  with  ice.  and  the  ether 
became  viscid  and  opaque;    a  siraiUi 
bottle  of  nitric  ether  indicated  tha  saint 
effects  in  two  hours.    1'y  ml  igneous  acil 
froze  in  thirty  minute*  at  u  lemporatur* 
of-57*  (89*— fr.  pt.);  *  surl 
inches  of  mercur;  ,  exposed  in  .'.  t  i 
saucer,  became  solid  in  two  hours. 

"On  the  4th  of  February,  tin   ti 
rature  was— 00*  (92°-  tv.  pt.),  and  then 
being  at  the  same  time  a  fresh  brecxr. 
was   nearly   insupportable:    wit!- 
large  lows  nn  tin  fire,  inn  -mail  room,  I 
could  not  got  the  thermometer  higher 
than  4-  12°(20*— fr.  pi  ,)    u 
paint  froze  on  a  table  placed  as  net 
fire  as  I  could  War  the  heat'' — "  1 1 
of  the   hands  cracked  and  opon. 
unsightly  gashes,  winch  we  were  oblige! 
to  anoint  with  grease.  On  one  oo 
after  washing  my  face  within  three  feet 
of  the  fire,  my  hair  was  nli -i'i  i 
with  iiv  l>cli>in  1  liuil  time  to  dry  it." 

On  the  25th  of  January,  the  tin 
meter  "as  at-  18°  (S0°— fr.  pt.,)  and  on 
the  Sfitli  If  hiul  risen  to  +  22".(IO»-fr. 
pt.,)  while  on  the  following  day, 
again  to   —49°  (81°-fr.  pt.,)  ti 
ii"      course    of   twenty-lour   hours,  »u 
inequality   of  temperature   of   71*  h»i 
\seev.  exvene xicc&  \  <jc  >!tA  ftvAx  if  Febru- 
i  ary.a  oi?Urtew»<A  'IV  \Kri».\^»fct'\xk'i«ft 


same  time,  end  on  the  Stat,  of  -IT.   On 

:  r  was 

■1+  51".  (19*  +  IV.   pL.)   and  on  the 

Jftth  of  May.  it  stood  at  +  Si-  (t<i»  + 

'   nn   the    1st   of  tluit 

month   it  bad  liwn  d.wrn  at  -   II*  (-11 ' 

-  (t.   pi.)     Wben    the  party  K 

xpedition  in  the   moa 

:hev  travelled  ova  the  ice  on  the 

,  and  yet  were  com- 
piled to  journey  by  night,  because  the 
oppressive  sultry  iag   tho  day 

*a*  so  great,  »*  to  fatigue  the-  men,  and 
knock  up  the  dogs;  an  e  th<  r- 

morooter  frequently  fell  below  the 
ftaaifoaj  tiring  the  nigbt. 

■'.ink  between  the  Great  Division* 
o/  Organizr.i 

M.  Gdkkin  has  detected  under  each  of 

the   :  .  of  tlic  mIuIiiiiikii.  in  f In- 

Machilus  polypoda,  of  tho  order  'J'liy- 
*oii  o  :  ii  of  respiration  analogous 

-•■  found  under  1 1 1 •  ■ 
many  of  the  .-   in  nil  oth« 

respect*  the  insect  perfectly  agrees  with 
the  characters  of  ila  class. 

Vapour*  qf  ■  lotion*  and  of 

tor,  tame  in  Temperature. 
It  ri  generally  admitted,  that  lite  aqueous 
vapour  which  is  disengaged  from  saline 

-  itioos  in  ebullition,  has  exactly  the 
assn  tureosthei  itura 
<if  1 1:.-  solution,  and  that  thus  tho  to] 

-!■-.,  but  i"  tin-  case  only,  an 
elasticity  equivalent  to  tho  atmospherio 
pressure,  a  less,  consequently,  than  it 
•oul<l  ined  at  its  maximum  of 

bVii  its  temperature  would  be 

higher  than  213°.  It  appears 
•also  natural,  that  each  rising  bubble  of 
vapour  should  acquire  immediately  the 
temperature  of  the  tin  id  which  surrounds 
.(.•rv  side,  and  should  continue  at 
Dm  same  lime  to  he  subject  to  a  certain 
expansion  until  its  elasticity  becomes 
equal  to  the  atmospheric  pressure. 
"I'll  i-i  also  perfectly  agrees  with  what 
happens,  when  \u|>  m  it  disengaged 
from  saline  solutions  at  a  Ion  tompera- 
tnrc,  by  the  effect  of  evaporation:  the 
vapour*  of  such  solutions,  being  always 
less  elastic  than  that  of  pure  water,  at 
the  same  temperature. 

"All  physiciens  appear  to  hold  on  the 

temperature  of  vapour,     the    oj n- 

m  navojust  expressed,"  says  M.  Rud- 
barsr.  end  he  quotes  to  support  this 
esumrtica,     several   passages    from    the 


works  of  MM.  Ilint.  Gay  l.ussar,  Pou- 
illet.  8tc  |  In'  Ih  mi  adds,  "  but  nntwith- 
nfj  these  aatbOf  Bee,  wen  a  view 
■  I  tii  subject  is  incorrect,  In  (act,  th< 
temperature  of  the  tapour  irhich  riett 
from  a  saline  tolution  in  ebullition,  it 
independent  of  the  nature  ami  of  the 
'/nattily  of  the  salt  distotvrd ;  it  it, 
under  the  tame  barometric  pressure, 
nlisnltiteltj  the.  same  tit  that  of  the  vapour 
which  riser  from  pure  water." 

M.  Rudlierg  had  been  led  to  make 
■  ie  subject 
after  having  found  that  water  pal 
ebullition,  either  in  vessels  of  glass  or 

of  metal,  always  gives  out,  uml. 
same  atmospheric  praam**,  vapour  ..i 
precisely  the  same  tem  pen  hire,  ail  hough 
the  water  itself,  when  it  boil 
Cay-I.u**ne  had  already  observed,  actu- 
ally hotter  when  it  is  in  tl>c  first  kind  of 

vussels  than  when  in  llM  •  M I.  As  in 

this  cose  the  difference  of  the  I 
rnturcs  of  boiling  water  is  pi 
uti  unequal  adhesion  of  the  water  to  ihn 
interior  surfaces  of  the  vessels,  it  would 
appear  more  than  probable  that.  In  the 
sane  manner,  the  attraction  of  the  salt 

iiv  i iir  mitt  tad  '■""  only  io 

a  temperature  superior  lo  SI 
exercising  any  BMlogOW  influence  on 
ihu  of  the  vapour.    The  experiments 
of  M.  Kudberg  hate  fully  confirmed  this 
conjecture. 

He  began  by  constructing  an  appa- 
ratus which  oooid  not  lie  affected  hi 
I  he  mlluence  of  any  external  disturb- 
ing '•  reumstances;  ho  then  made  Mi 
experiment*  on  different  days,  and 
under  different  atmospheric  pressures. 
Hit  toiention  befog  principally  tojus- 

ccrtain  b)  these  means,  it'  the  tempe- 
ralure  would  follow  a  corresponding 
inarch  to  that  of  the  huroinr: 
in  i In-  ease,  it  would  be  the  best  proof 
that  the  cause,  through  which  the 
vapour  possesses  a  tem; 
io  that  uf  tic  saline  solution,  ami  ex- 
actly the  same  as  that  of  the  vapour 
of  distilled  water  under  the  same 
pressure,  ought  not  to  hove  been  sought 
in  the  refrigc-r.it i no  action  of  the  air,  but 
in  the  phenomenon  itself  of  the  forma- 
tion of  vapour. 

During  theso  scries  of  experiments, 
M.  Rudherg  examined  many  timos  the 
temperature  of  the  vapour  of  distilled 
•  with  tho  latent 
QJ   the  effect   of  rou- 
liiiuod    hMX,    V\\e     Vi.icW  «lt 
of  the  UK-tTnonteAcY  &v\  tuft.  wv&W^c.  ■». 
«.1 
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small  change  of  place.  This  point  was 
raised.  In  lad.  0.031  Fahr.,  and  subse- 
quently remained  ot  this  height. 

The  liquid*  which  were  submitted  to 
experiment  were  solutions  of  muriate  of 
lime,  of  neutralized  carbonate  of  potash, 
of  saltpetre,  of  common  sail,  and  of  sul- 
phate of  tine.  At  the  commencement  of 
each  series  of  experiments,  the  solutions 
wi'ri-M<ii:,mi'entralcdlhnt  there MWlindi 
at  the  temperature  of  the  chamber, 
'  much  salt  undissolved :  by  boiling  the 
solution*  ngum  from  t i i ■  ■  •_-  in  time,  they 
were  gradually  still  more  concentrated. 
The  conclusion  drawn  from  the  experi- 
ments was,  that  the  vapour  which  rise* 

from  a  inline  solution  in  ebullition  has 
precisely  the  same  temperature  as  that 
which  it  dUcnyaycd  from  distilled 
water  under  the  samo  atmospheric 
pressure,  whatever  be  the  number  of 
degrees  which  the  temperature  of  the 
solution  may  be  still  more  elevated  by 
reason  of  the  quantity  and  the  nature 
of  the  salt  ditsoln  <■'. 

Such  is  the  first  consequence,  to  which 
the  results  of  those  experiments  have 
led  M.  Rudberg,  in  the  most  satisfac- 
tory manner.  Other  important  ones 
seem  also  to  flow  from  them,  but  these 
have  not  yet  been  established  beyond 
doubt  by  direct  experiment. 

If  we  now  consider  the  formation  of 
vapours  in  saline  solutions  by  evapora- 
tion, the  experiments  of  MM.  Dal  ton, 
Gay-Lussac,  and  Prinsep,  have  esta- 
blished that  the  vapour  of  a  saline 
solution  has  an  elasticity  ranch  less 
than  that  of  pure  water,  when  the  two 
liquids  have  the  same  temperature.  It 
therefore  follows,  inversely,  that  for  the 
same  elasticity,  the  vapour  of  a  saline 
solution  is  hotter  than  that  of  pure 
water.  It  results  likewise  from  experi- 
ment, that  this  difference  of  temperature 
increases  with  the  quantity  of  salt  dis- 
solved, and  thai  it  also  varies  according 
to  the  nature  of  the  salt.  From  these 
two  results  it  clearly  follows  that  between 
the  temperature  of  vapour  and  its  elas- 
ticity, the  relation  is  sensibly  different, 
tCcordiny  as  the  vapour  is  produced  by 
lh,  ebullition  of  a  saline  solution  or  by 
evaporation  from  its  surface. 

'I  he  cause  of  this  difference,  and  that 
of  the  unilbrmity  of  the  temperature  of 
vapour  formed  by  water  ana  by  saline 
solutions,  under  the  same  atmospheric 

//rc.isure,  can  only  be  finally  uscuttamed. 
liy  "    more  exact  examination  of  t\ie 
finiimtion  of  vapours  in  saline  solution* 
by  evaporation. 


''•tin  in  Physic*. 


It  is  now  woll  ascertained  that  certain 
bodies,  organic  or  inorganic,   rim 
compound,  when  in  contact,  muruatlj 
act  on  each  other  in  a  manner  dirtinol 
from  simple  chemical  agency,  and   At) 
compounds  arc  the  result,  the  ell 
of  which  are  not  immediately  traceable 
in   the    original    substances.      In   the 
organic  world,  the  effects   i 
Known   power  uvo   numerous    and  wtfl 
known  in  the  various  animal  and  vege- 
table  secretions,    and    the    branch  of 
si-iem-u  u  inch  iiniilj  ■•'■-  the  prod  it 
their   upparent  origin  has  been  hence 
called  oryanic  chemistry.     In  our  pre- 
sent state  of  ignorance  of  the  subject, 
M.  Berzelius  proposes  to  give  the  name 
catalytic  to  this  unknown  agenc; 
catalysis  to  the   decomposition   of  the 
bodies  resulting  from  it.    The  apparent 
secretion  (if  we  may  apply  the 
here)  of  minerals  in  veins  of  rook 
apparently  containing    the    imi 
elements  of  these  depositions, 
most  remarkable  example  of  the  effeotl 
of  catalytic  force  in  the  inorganic  world  ; 
the  recent,  researches  of  Mr.  Fox,  as  ex- 
plained by  him  at  the  Bristol  Britiia 
Association  meeting,  seem  to  promit 
to  throw  some  additional  light  on  the 
subjeot- 

Compnrison    of  dint  ant    simultaneous 
I  'ibrations  of  the  Magnetic  Needle. 

Hrr.  Gauss,  Astronomical  Profcteor 
in  the  University  of  Giiltingen.  has  de- 
lineated upon  a  chart,  the  variations  of 
(he  magnetic  needle,  as  they  wan 
observed,  on  the  1st  of  April.  IS 
the  cities  of  Copenhagen,  A 
tingen,  Leipsic,  and  Rome*.  The  vi- 
brations are  represented  by  circular  ires 
drawn  to  the  lame  seal'.;.  These  arcs 
were  found  to  lie  the  luiigeM  St  Copen- 
hagen,  and  the  shortest  at  Rome.  The 
result  is  peculiarly  deserving  of  atten- 
tion, as  the  day  of  observation  happened 
to  be  one  on  which  an  eruption 
suvius  occurred.  The  comparatively 
feeble  oscillations  at  Rome  at  such  u 
time,  would  seem  to  contradict 
opinion  grounded  upon  some  other  ob- 
servations,— that  this  kind  of  pbf 
noraenon  has  an  intluence  on  the  mag- 
netic needle. 


macsuiNiEs. 


-'■).. 


tphorettetxct  (/Decayed  Wood. 

■lie*  on 
ive  been  recently  con- 
by   experiment*    made   hy    M. 
The    results    are.   flr»t,   that 
nt  kind-  nf  decayed  wood  p 

favourable  i di 

air  and  moisture,  are  capa- 
■:<_'   111   lliu  dark:  secondly, 
of  light  I*  a(  a  roaxi- 
ixygeu,  and  is  destroyed  by 
■gell,    BXOte,    and   carbonic   acid; 
I  «t  the  wood  ceases  to   be 
oils  when   placed  in  vacuo,  winch 
Ithal  ilir  phenomenon  a  only  one  oi 
a,     It  UaUoaaccrtainod 
u  i.i|ieratureof  from  50*  to  15- 
.ans  euentia]  to  ii,  as  wa» 
red  by  M.  Dwnaignaa,  at  least 
•Iscn   tlw  eombuation    im  corn- 
ed ;  on  the  contrary,  the  phxopho- 
ncc  is  not  pereeptibi]  diminished 
iperature  of  loe,  and  if  the 
uning  tbo  decayed  wood  be 
■•■.\  iii  a  refrigerating  mixture  of 
or  five  degrees  nainua,   (bo    la- 
upwaids  or 
our,  ami  thai  beat  doei  not   appear 
i  it.     M.  Kliirin  alto  ascur- 
w  that  if  decoyed  rood,  the  phoa- 
WBcence  of  which  won   mninlnincil 
lb   water,  were  wetted 
■  i.  the  li^lii  •  u i -I M-.i 

i  fair  minutes,  while  on  thi 
I.  it  continued  more  than  a  day  if 
rem  applied  in  ilie  same  manner, 
has  also  ibiiml  (bat  this  phoaphoria 
I  does  not  present  any  trace  of 
riytion  or  of  electricity,  and,  finally, 
simple  means  of  measuring  its  in- 
ity,  ho  arranged  three  m 
■I  ilutt  (he  light  received  hy  the 
I,  after  reflections  from  the  first 
second,  was  still  perceptible  in  ■ 
i  nl»o  that  the  phoaphoraa* 
e  was  ;  through  an  tnve- 

ofaii  iboeni  of  thin  paper  in  whioh 
"  was  enclosed. 


On   l'i 


alrin  now  ranks  among  the  moot 
lary  ingredienU  In  Materia  Medica, 
list  naturally  Ik.'  of  great  iutereat  to 

ihaTiiiac.-illKiil   and    1 1 1 1 •  ■  1 1 ■  - . 1 1  \mrld. 
:  ibba  a  substance  in  its 
tet  purity,  lb  .  white,  with- 

jeinjt  adulterated  who  Ibn  l| 

bur  of  .hose  line*  cake 

opportunity    „r   oompoTing    the 

id*  hitherto  pursued  for  the  pre- 


porn  i  the   one   lately  recom- 

mended by  the  pharmaceutist  Sitoci. 

Veratria  was  discovered  in  t8l!>. 
by  I'ollcticr  nnd  Cavcntou,  and  at  tliu 
tame  lime  by  Mcissiicr.  in  several  planu 
of  the  genus  Vcralruni,  and  particularly 
in  the  root  of  Vrralrum  album,  or 
white  hellebore,  and  in  the  wed  of 
Ferotrum  tabedilla,  aabadilla  toed. 

The  aabadilla  teed  was  treated  with 
sulphuric  ether,  which  dissolved  a  vola- 
tile cry  stallixable  acid,  and  a  fatty  ami 
other  substances :  the  residuum  treated 
Mith  boiling  alcohol,  a  deep  brown  co- 
louring-matter is  obtained,  which  it 
•  il  off  and  evaporated  to  tho  con- 
sistency of  an  oxtracl  Cold  water  will 
now  dissolve  this  extract, .  ,  all 

quantity  of  fatty  matter  which  is  filtered 
off;  tbo  solution,  however,  has  to  be 
concentrated  by  eva|*>rution,  and  filtered 
again,  and  then  uiewpllaied  with  sugar 
of  lead,  which  yields  a  copious  yellow 

Brccipitate.  and  an  almost  colourloM 
uuor,  which,  after  having  passed  some 
•  nl|iliurrited  hydrogen,  for  rcmovm  ir  ■  B  ■ 
excess  of  lead,  and  filtered  and  evapo- 
rated again,  .-.  treated  with  magnesia. 
I  in-  precipitate,  when  dissolved  in  boil- 
ing alcohol,  which  la  afterwards  to  be 
distilled  off  again,  yields  a  pulverulent 
substance,  the  veratria,  which  is  yellow- 
ish, but  which  may  bo  whitened  by  re- 
pealed treatments  with  alcohol  and  pre* 
cipitaliuns  of  water. 

Couorbe  a  method  is  to  inako  an  alco- 
holic extract  from  which  alcohol  is  dis- 
tilled off.  and  this  brownish-red  extract 
is  now  boiled  with  water  acidulated  with 
sulphuric  acid,  until  a  mineral  alkali 
does  not  indicate  any  prenpitute:  by 
milling  now  a  solution  of  potussa  or 
nmiuoiiiii,  the  base  or  veratria  it  preci- 
pitated in  its  yet  impure  state. 

lot  obtaining  it  still  purer,  it  It  dis- 
solved in  very  diluted  sulphuric  lotdi 
aii'l  ti>  the  sulphate  of  veratria  so  ob- 
taiiicd,  me  added  some  drjps  of  nitre, 
acid,  and  tho  linuor  is  decomposed  by 
potassa   dissolved,    and   we  obtain   the 

alkal alter,   which  is  washed  with 

cold  walor,  and  rcdiusolved  again  with 
boiling  alcohol,  &c.  Simon's  method, 
however,  as  described  in  the  Berlin 
Annuls  is  very  simple:  the  seed  i, 
treated  with  boiling  alcohol,  which  i 
distilled  oh*  afterward*,  and  theatmat 
bulled  with  wKtefi  loVbiSaJaea  wish  stV 
phuric  acid,  vn.V\\  %v»\«s«\*W9Xfc  vA  «s\x 

will  uonom  YtuivM*  a  vre«i\\Yfo»»»-,  >&» 
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Organic  Origin  of  Tripoli  Slant. 

M.  Fhrbvsbro  has  recently  (Bad 
remarkable  discovery  'hot  live  siliceous 
forks,   apparently  homogenous   triable 
ilcd.    and    uhich    are 
M  of  Tn  polies,  t polier 
■    of    Wtfiwr,)   are  entirely  for- 
med of  distinct   remains,  or  rather  skc- 
of  infusorial   animals  of  the  hue- 
cilarian  order,  and  of  tho  grand 
Hema,  tynedra.  yaillonella,  &0.     These 
remains,  vi  I1  I  I  v  preserved 

Itemed  bodies  ol 
ire,  may  be  seen  with  the  gi 

"■.  and   may 

be    readily  compared   with 
species  which  have  been  obi 

lei)    drmwn    by   M.   Rhrenberg. 
tee  there  is  no  sppr. 

ici  are   discrimi- 
nated by  the  furra,  or  more  distinctly, 

number  ol  i  septa 

divtd«  Ibeir  minute  bodies    and 

M.   Bhrcuberg,  who  ha*  succeeded  In 

counting  them,  has  bund    the  noa 

■■•:  of  these  septa  in  the  fotaileand 

in  the  living  specie*.  Hiainvestisal - 

bare    been    mode   on    the  tripolii 
Kiliii,  in  Bohemia,  of  Santa-Fiura.  in 
Tu&carn.  and  on  those  od  lle-de  France 
and  Fnnciaiind.    It  is  mil; 
to  lake  a  sample  of  one  of  these  tnpii- 
lies,  that  of  Bilin  for  instance,  !■ 

•1  glass,  to  temper  the 
dust  with  a  drop  of  water,  and  then  to  *oo 

ins  of  a  good  microscope,  thou- 
sands, or  rather  millions  of  n  main-  ..i 
these  animalcule? ;  the  grvater  m 
of  the  species  am  fresh>water,  bat  there 
are  alvj  marine,  especially  in  the  tripoli 
uf  lle-de-Fionce.  M.  Dojardii 
deavoorcd  to  verify  this  singular  dis- 
covery; his  attempts  to  do  so  by  means 
Iripohvs  ijf  iMiiniK'i'ce,  and  of 
many  collections,  were  to)  dlj   (hi 

.innately,  at  the  Bcole  ■/'  ■•  tfini  ••. 

he  met  ritb  m   genuine  Bilin  tripoli. 

•I,  Dufrenoy  pointed  out  to   him  the 

en   this   pscudo-tripoli, 

is  a  fresh-water  depot  formea  in 
recent  geologuts]  cerat,  and  tripolies,  pro- 
perly so  called,  which  axe    either  .jrul- 

i  ucks,  or  carbonaceous  schistus  of 
a  very  ancient  foruiiitiou,  modiliod  liy 
igneous  agency,  as  may  be  obsi  rved  In 
that  of  Potigounsu  to  Kenues.  In  those 
ii  that  of  Venice,  which  is 
yellowish,  and  whose  origin  is  nut 
kiwai 

,  of  which  lire  fti   6c  soon  in  the 


h'.iole  des  Miiiet  or  in  the  Jardin'dc* 
Plantrt,  nothing  is  to  be  distinguished 
but  floe  equal-sized  grains  of  silica. 
The  stone  from  Bilin  is  of  a  clear 
grayish -yellow,  laminated,  prcsei.ini._- 
Ul  il\'-  \ppesrance  of  a  very  modern  dc- 
poeit.atM entirely  romposedof  organic  re- 
mains;  theic  niv  cylindrical  tubes  formed 
by  articulated  rings,  which  with  nuniher* 
of  detached  rings  are  found  simply  ag- 
gregated together  without  any  cement  or 
interposed  matter;  the  rings  are  of 
various  magnitudes,  from  the  T,,Ii,n  to 
thcIajJ„jof  an  Inch  in  diai 
averoge  altitude  being  about  naif  their 
diameter;  they  may  be  discerned  by 
means  of  a  single  lens,  magnifying  n 
I  l.-ntly 

organic  remains,  but  inform  they  haro 
no  rv-eiiiljlai:  ••hicli 

arc  prismatic.    From  what  M,  Dufrvooy 
told  him  eoaceming  Iks  Butt  PSon  tn- 

poll,  which  is  also  a  IMHt  deposit.   M. 

>  ooo  iflivea  tbsl  analogous  fos- 

sili  will  be  discovered  in  otisst  -iiicoous 
friable  deposits  belonging  to  the  tertiary 
fiitiii.itions;  but  nothing  of  the  ■ 
perceivable,  even  in  tho  pulverulent 
deposit  accompanying  tho 
MonilitM  of  the  Paris  basin. 
Chalk   taken  from   certain    parts  of 

Swot  i  to  mii  Rh  mat] h»>  Ih-vn  found 

to  consist  of  the  dfbrit  of  minute  roral s, 
foraininifeiu,  and  valves  of  a  small 
ontomoslraceous  unimnl  resembling  (be 
cylherina.  It  is  probable,  therefore, 
that  organic  agenev  ho*  been  ooti 
i  •  • : i - 1 •• ' '  1 ;.  employed  in  the  fonnation 
of  the  crust  of  the  globe  than  ha* 
hitherto  been  supposed  ;  the  l.ii  nun 
tioned  met  giving  additional  support  to 
tho  hypothesis  that  lime  is  u  prodnol  of 
organic  origin.  We  hope  that  the  na- 
turalist* of  our  own  country  will  hasten 
I.,  ascertain  and  cimllrni  thi  li  alii  Oof 
tliis  singular  discovery. 

Hypotheses  respecting  Aur-jru 

Ouk  readers  are  aware  that  at  the  lata 
meeting  at  Bristol,  Mr.  Horapath  di- 
tho  appearance*  presented  by  a 
remarkable  Aurora  he  witnessed  in 
November  lust,  from  which  he  ca; 

ii..-  gooaluaioD  thai  thai  phenonwi - 

merely   el. virility    pa -sing   olf  from  a 
charged  cloud,  in  the  aot  of  dissolving 

hi  an-  thai  cm  tal  l  '  bal  not 

its  elecUu-aA  (faoA&,  vn\v\t\v  tuvuAvv»mi!^ 

\VAe. 
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Professor  Joslin.  of  Schenectady.  U.S. 
Iiu*  recently  published  a  paper  on  the 
m 1 1 •  i i •  ■  •  i  hi  \ in  Mil, mid, from  a  number  "I 
ubt.crvatiuiu.  come*  to  ihc  conclusions. 
That  the  temperature  of  tin."  air 
Ing,  rind  the  atmospheric  pressure  In- 

BNwing.  <>n  the  day   in  which  an  Aliri.f.l 

appears  ;  that,  generally,  after  un 
Aurora,  the  atmospheric  pressure  de- 
■  ii  -.i  ib,  temperature  rises,  and  water  full* 
M  (BOW  or  rain  within  two  day*:  that 
tho  air  nt  the  earth's  lur&Mi  if  not 
saturated  with  moisture  at  the  dine  ol 
an  Aurora,  is  much  nearer  than  usual  to 
that  point. 

It  will  be  easily  perceived  that  theso 
results  are  conformable  to  Mr.  Ilera- 
Mth'a  hypothesis.  Professor  Joslin, 
however,  proposes  another  equally  de- 
terring of  attention, — that  Aurora  is 
l/ir  rttuti  nf  in/stallisation  of  the  va- 
pours of  the  atmosphere.  The  follow- 
ing are  the  principal  steps  in  tho  argu- 
ment. 

Light  ii  given  out  during  the  pro- 
cess of  congelation,  and  since  it  appears 
that  the  state  of  the  atmosphere  ia 
favourable  to  the  deposition  of  moisture, 
and  to  its  crystallization  from  the  de- 
RMMng  temperature,  it  is  hence  pw,u- 
ble,  if  no!  probable,  that  the  light  is  the 
result  of  this  action.  If  the  molecule*  of 
crystal*  have  a  peculiar  kind  of  polarity 
which  govern*  thorn  in  their  arrange- 

ineiit.  they  maybe  ulso  affected  by  1 1  n ■ 
magnetism  of  the  earth,  and  thus  would 
be  produced  the  columns  which  Aurora 
usually  presents,  their  fluctuations 
arising  from  the  unsteady  nature  of  the 
atmosphere  and  the  continuul  repro- 
duction of  light  from  the  crystallization 
of  new  quantities,  of  vapour. 

It  has  also  been  observed,  that  Au- 
roras arc  most  common  during  the 
months  of  November  and  December, 
and  that  when  they  consist  merely  of  a 
bank  of  light,  like  tho  dawn,  the  mag- 
netic needle  is  hut  slightly  affected;  but 
thatwlicn  beams  or  tireomtrt  are  formed, 
the  disturbance  nf  the  needle  seems  to 
indicate  a  mure  active  magnetic  energy. 
There  is  no  contrudiclion  between 
tho  hypotheses  of  these  two  gentlemen, 
and  as  all  theories  are  only  regarded  by 
true  followers  of  inductive  science,  as 
guides  in  the  collection  of  new  facts  by 
which  the  real  explanation  of  a  pheno- 
menon may,  in  time,  bo  arrived  at, 
metoordogieta  will  have  new  ine.cu- 
liws  in  extended  and  accurate  obsei- 

l    i.'/O/M. 


omental  Rrjrrcstimi  ■■/ike 
IIW;  then. 

M.  Dupin,  the  present  President  nf  the 
Aeadimi*   da   Sciences,  in    hi*   "  Re- 
lot  on  the  Intlueiice  of  the   PttM 
of  Corn  on  the  population  of  France," 
n  ol    ni  May  and  Juno  last   bcf.  t 
Academy,  luis  come  to  the  conclusion, 
that   it  "ia  untrue  to  assert    the 
abundance  or  scarcity  of  the  moans  of 
subsistence,   acts  as  the  principal  ami 
predominant  cause,  in  thesraouni 
of  births  or  of  deaths    in    the   1 
nation,  and  that  "  the  years  in  which 
the  greatest  numbers  of  marriages  talc 
place,  are  not  those  in  which  the  price* 
of  provisions  me  'he  low 

lie  considers  it  as  demonstrated,  thai 
"the  fortuitous  causes  brought  Inn 
action  by  intemperate  seasons,  com- 
mercial lluctuations,  and  the  vicissitude* 
of  human  affairs,  produce  at  the  pre 
sent  time  much  greater  Luequalit! 
deaths,  marriages,  and  biiths.  thnn  the 
extremes  of  abundance  or  scarcity. 

"  It  is  not,  then,  necessary  or  im 
he  continues,  "for  Frenchmen  to  extol 
tho  desolating  doctrines  of  Malthu*. 
which  deprecate  the  increase  of  the  bo- 
man  race  by  the  less  opulent  cli 
And  he  rejoice  "  that  Science  is  able  to 
demonstrate  that  the  speculative  and 
systematic  theories  which  freeze  up  tho 
human  heart  and  wound  the  natural 
feelings,  are  contradicted  by  facts,  and 
have  no  foundation  in  experience." 

He  then  proceeds  to  take  advantage 
of  the  newly-discovered  and  welcome 
truth  in  the  following  manner:  — 

"  The  minute  variation*  in  the  annual 
amount  of  births,  marriages,  and  deaths, 
even  when  grunt  alterations  have  taken 
place  in  the  price  of  corn,  have  led  me 
to  seek  for  a  function  of  these 
social  elements,  which  should  oxhibil 
these  variations  far  more  sensibly,  bjr 
correcting,  through  the  means  of  each 
other,  the  irregularities  prodweil 
numerous  unforeseen,  accidental,  and 
triinsiiory  causes. 

"  Every  general  cause  of  public  pro- 
sperity multiplies,  on  the  one  hand,  llto 
births  and  marriages,  and  diminishes 
the  deuths  on  the  other. 

"  If    we    suppose    a    population    to 
situated  as  to  remain  in  the  same 
and  physical  circumstances,  and  which 
should   at    onee    be    doubled,    tripled, 
iyaiy\ruyWV,  %«..,  \\\c  VittVV*,  WiTvwuju* 
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|UinlrupM,  &c. :  ounietp' 
blrtha  itul 

remain  i  on 
tatatvr  might  b«  the  increase 

pulation. 

tb  taken  the  mean  of  the  two 
;  proportions : 

lluth.      M>trfa|n 

ate  called  it  the  Function  tif 

Function  i*.  at  liai  I 
lent  ■.•!  the  total  nutnbei  si 

1(1.   Tin-,  in  tbo  •xfotiug 

■  advantage ;  b) 
is,   that  up  to  the  promt  day. 

I'ri'lwll]  popnln- 
at  ull  times  b**D  imperfect,  but 

oi  the  State  hate  given. 
v,  the  anmiiil  number 

111  .lentils. 
•.. ry  r'.  id.  i:i  ■■■>.: :  .lions  which 
ctioli  of  national  Vitality  uudcr- 
nd  of  u  certain  number  of 
n-  tin-  Ukthvmntir.il  expression 
sure  demonstration  uf  the  great 
i  which  hate  affected  the  welfare 
ijite. 

Table  are  given 
of  Wheat,  and  the  Pu 
lidi  ration,  obtained  a»  above, 

year   1*17 1830. 

&c.,  are  arranged  into  oruups, 
»  fifth  and  si\tli  column*  coti- 
•  means  of  each  group. 
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value   of  the    Functions  of   Vitality   is 
ii  M  >,:. 

"  The  second,  a  period  of  high  price*  j 
the  mean  uf  the  price*  is  22  fr.  48  e., 
and  that  of  the  FaMtioiis  or  Vitality, 
MOM. 

"  The  third,  a  period  of  intermediate, 
01  mod.  rale  prn-es :  mean  price,  is  fr. 
Die.;  moan  of  the  Functions  of  Vitality, 
0.6 108. 

"The  fourth,  a  period  of  the  lowest 
price*  |  mean  price,  IS  fr.  C»c.  and  that 
oi  (in-  Functiona,  0.8< 

"The  Function  of  Vital;ty  of  the 
fourth,  iir  low.  -,1-price  period  is,  as  may 
bo  obscn.-d.  [.•-,  limn  thut  of  iht!  third, 
■  moderate-price  period. 

"It  would,  therefore,  appear  to  be 
most  favourable  to  the  w.  I  in  re  of  the 
nation  in  general,  that  the  price  of  corn 
should  fluctuate  amotiK  the  int. rmciliuL. 
prices  of  1  fr.  above,  and  of  1  fr.  below, 
IS  fr.  per  hectolitre  of  wheat 

"  Before  a  further  extension  of  tho 
■ton*  which  may  lit  drawn  Iron 
similar  consideration*,  it  will  bo  ne- 
cessary to  accumulate  observation-, 
and  to  proceed  with  ureal  circum- 
spection, so  that  there  may  lie  no 
temptation  to  hazard  consequence*, 
winch  futurity  and  loots  more  carefully 
collected  and  established,  may  not  con- 
firm, 

"  It  would  be  desirable  that  the  value 
of  this  Function  should  be  inserted 
every  year  in  the  Annuairc  du  Bureau 
de*  l.vmjilud<*.  It  might  be  placed  in 
the  Summary  of  the  Fopiilni ion-Tables 
which  have  been  given — 1KI7  .  .  .  18-10. 

"  This  new  element  would  imme- 
diately attract  attention  to  tbe  degree  of 
welfare  or  distress  enjoyed  hy  tho 
population  of  Franco  in  each  of  the  year* 
so  furnished. 

"  Statesmen,  statisticians,  and  medi- 
cal men,  each  in  his  own  peculiar 
sphere,  might  then  study  the  cuuses  of 
the  variations  indicated  by  this  element, 
and  hy  thin  menus,  much  valuable 
assistance  would  be  afforded  to  such 
as  muy  attempt  to  appreciate  the 
causes  which  are  favourable  or  other- 
wise tn  the  amelioration  of  tho  condition 
of  man. 

"  Fifty  years  ago.  the  mean  value  of 
the  Function  of  Vitality,  calculated 
upon  an  average  of  fourteen  yours 
amounted  to  0.0403. 

"This  same  Function,  caVuxlttesk  -aw 
an  average  of  nVucetv  ^um%,  twwfc  \Wi 
to  lb3\,  give*  j.  vaew  «A  <J&V».    "*^ 


superiority  of  the  latter  number  is  Ihe 
expression  of  the  immense  advan. 
the  welfare  of  the  Preach  people  in  the 
i  lie  last  half-century. 

"  It  i-  greatly  to  be  wished  that  tho 
same  Function  should  be-  carefully  cal- 
cuhitofl  fur  otbei  countries,  in  order  that 
tluu-  welisra  and  protparity  might  be 

•  ■mutely  compared  by  one  and  the 
name  scale." 

I  itibl*  Sparks  from  Ihe  Torpedo. 

No  line  Up  to  the  present  lime  luu  jet 
perceived  ilm  electric  spark  in  experi- 
ment* made  on  the  torpedo.  M.  <le 
Humboldt,  wen  in  the  native  country 
of  the  gymnotus,  did  not  succeed  in 
observing  it.  Walsh,  unsuccessful  in 
numerous  attempts  to  obtain  it  from  (be 
torpedo,  succeeded,  in  Autrust,  177C,  in 

rendering  tho  spark  viafole.  in  ope- 
rating with  a  i  .  l'ulilbcrg.  111- 
genJiOUBIi  and  others,  have  stated,  that 
iiu-y  have  observed,  at  times,  a  •perk 
during  the  discharge  of  tho  electrical 
eel  of  Surinam. 

MM.  Lmuri  and  Matteucci,  in  some 
experiments  upon  torpedoes,  conducted 
with  great  care,  have  arrived  at  .the 
taoeonfil]  results.  A  letter,  ad- 
dressed by  the  latter  philosopher  to  M. 
Arago,  contains  some  curious  details  on 
the  subject. 

The  author,  in  the  first  place,  de- 
scribes the  apparatus  by  means  of  which 
M.  l-inuri  was  able  to  obtain  from  a 
■ingle  torpedo  as  many  as  ten  sparks  in 
succession,  e»6rj  one  very  visible  and 
brilliant  A-  hi  ai  M  LfnarS  could 
ascertain,  neither  the  size,  the  age,  nor 
■  X  of  the  animal  made  the  slightest 
ihilen mcfl  in  the  production  of  the 
spark.  A  small  torpedo,  of  tour  inches 
and  a  half  in  diameter,  furnished  him 
with  a  long  train  of  very  brilliant  sparks. 
They  wore  also  obtained  from  a  torpedo 
which  had  been  kept  three  days  out  of 
the  sea.  but  then  the  brine  of  his  tub 
was  obliged  to  be  perpetually  renewed. 
The  decomposition  of  acidulated  water, 
and  the  permanent  magnetizing  of  steel 
needle-,  ui.ro  constantly  obtained  by 
M.  Llnarl. 

M.  MaUeuccJ,  after  describing  his  own 
apparatus,  which  differs  but  little  from 
that  of  M.  Linari,  stale-  that  he,  in  the 
first    place.    verified    the    results  of  the 

bote/  experimoDler, and  then  mi  .ceded 
;/;  obtaining,  m'th  (ha  cnrwnl  ol  It* 
vdo,  ■■ill  me  phonontena  of  the  ordi- 

uary  ett  Ciric  cum-nt. 


"  1  came  finally." say*  M. &1 
tho  moat  conclusive  experiments  that  I 
could  have  di  peroral 

of  the  electric  cu 

These  experiment*  are  alway  *  extremely 
difficult,   from  the  fei  ble  •■ 
animal  when  often  irritated,  and  frotn 
the  extreme  core  necessary   to    prc-cne 
it  alivo  when  out  of  the  sea. 

"  By  means  of  a  wry  sensible  galta- 
i   I  found  that  the  current  in  the 
torpedo  it  constantly  in  tho  dn 
from   the  back  to  tin  flic 

former  may  be  considered  as  the  p«»- 
tine,  and  the  abdomen  as  the  negalirt 
pole  of  its  apparatus.  The  discharge 
acts  in  the  same  direction  In  the  tso 
Organs  which  are  on  the  sides  of  toe 
torpedo,  the  current  is  also  obi 
precisely   the   same,  when   one   of 

Kle»  of  the  galvanometer  touch 
vcr  part  of  the  right  organ,  and 
other  the   buck  of  that  on   the   left,  or 
inversely.  The  deviation  of  the  u 
met,  r  is  increased,  if  instead  ofdirottl] 

touching  the  -I i  the  torpedo  wiik 

the  platina  poles,   they  are  l)r0U| 
contact  with  slips  of  re  ■:  il,   pri 
placed  on  the  two  surfaces  of  tbi 
but  a  continuous  current  i-  m 
duced,   however  much   the  organ  raoy 
In    compressed.     The  dischargi 
nerally  produced  with  certainty,  if  uk 
animal  is  bent  so  as  to  render  the  aldi 
men  slightly  concave.    If  1 1 
which  mi  organ  is  covered   hi-  rei 
the  deviation    diminishes   in   intensity, 
but  always  occurs  again  when  the  um- 
inal  discharges.     When  it   cease*  lo 
discharge,  not   the  least  trace 
electric  current  can  be  detect 
part   of  the   organ.     The   deviation    • 
also  altogether  suspended,  when  I 
extremities  of  the  galvanometer 
lie- hack,   or  the  abdomen,  of  -i 
at  the   same   instant.     If  of  tin 
nervous    bodies    which    run   fr. 
brain  and  penetrate  an  organ,   two  »rr 
CUl  away,   the  discharge  still  continue*. 

but  it  immediately  ceases  on  c 
away  the  middle  one.    The  other 

if  left   entire    during    these    op, 

continues  to  act  without  interrupt 

Fluorine. 

It    is    not   commonly   known     in    sib 
country*  that  this  simple  si] 

Maimed  In  In  m  panic  stale.    H 
BivuXumovA,  v\\  a.  &\<A\w.y«-j  t&  =sM«r*l 

•SeiNA.V^.W. 


Ml-.    l!,|    !MI,v 


•hvalc*.  published  in  Dtwmbc- 

ropcrtics  in  these 
terms :  "  Fluorine  »  a  gaseous  btxljr  of 
a  deep  brownish-wll'  '1,-iur  b 

similar  to  t>iut  of  Chlorine,  or  ii>  that  of 
■lacs  not  act  on  glass  i 
■o   of  its   colour,  anil 
combines  directly  vilh  gold."    M.  Bau- 

Ur»lmi_-  B  mixture  <il"  lluoridc  of  calcium 
nil  peroxide  or  manganese,  with  »ul- 
(baric  iKiid  in  a  gliiee  bottle;  the  excess 
of  one  of  ll*o  substances  employed 
tould  produce  cither  oxygon  or 
faerie  acid,  nnd  tail  Isst  by  it*  action 
on  tbc  glass  would  lie  changed  into 
lilicalod-llunrir  gas-  ilia  first  method 
n*  extracting  the  fluorine,  conslated  in 
decomposing  lluoboric  (ton  by  means 
lad  bested  t"  ted 
nets,  end  be  obtained  fluorine  but 
less  pure  tbuu  subsequent)). 

M.     PoloaU    bos    lately   announced 
another  mode:  he  decomposed  tluorvt  of 
♦liter  in  water  by  meanaof  chlorine.— tho 
.:   to  M.    Boudi 
to  bo  a  compound  of  hypoohlono 
icida. 
A  Rival  diffon  cscrving   of 

■  ■  i'i-ii  the  lluorino  obtained 
by   these    processes    and    that    which 
might    have   hcon   expected  to   he  the 
base  of  fluoric  or  hydrofluoric  acids,  so 
oown  i"i  Lu  energetic  aeti 

8  lass,  acid  whirl i  appears  to  be  more  dc- 
iterioa*  than  other  bydro-ai 
\\Y  may  i  ifore,  soon  to  bo 

better  aequal I    with   fluorine  than 

with  fluoric-acid  itself,  which  con  neither 
be  prepared  nor  preserved  in  glass 
ils. 


Tiik 


Railroad  Acl»  to  end  of  recent 
Session. 


Hawing   Railroad  Acts  hlVI    "•- 
isaent  Mine  our  notice, 
;..  f8;  thai  complete  the  list  for  the 
ion  "i  Parliament. 

28th  July.    30,  London  and  Block- 
wall  Commercial  Railway. 

ESI,  Treinoutha     Har- 
bour and  Railway. 
Aug.  13.     38.  Edinburgh,  Leith, 
and  Newhaven  Hallway. 
„  33.  Dublin  ami  Dn> 

-I. i'ii,.  Railway. 

timweat  wan  prorogued  on  the  20tb 

vtAu 


Mad  Male*  AVar-  Patents'  Act. 

Thb  Bill*  fur  the  cstabliehmeril  of  a 
Patent  Office  in  the  United  States  an  1 
fur  placing  this  branch  of  tho  add 
tratlon  under  the  control  of  the  legis- 
I  u ii re,  on  a  simple  and  rati"i 

ble  to  all,  ban  passed  into  a  law. 
tho  flat  of  tbc  President 
("ArpROTxp.  AJfDWVf  Jockbom 
the  4th  of  July  leal,  -the  Sixtieth 
Anniversary  of  American  Indepen- 
dence. The  act  is  called  an  Act  to 
promote  I'-stfal  Arts,  and  we  look  with 
Nothing  could  be 
more  in  perfect  harmony  with  the  me- 
morable day  on  which  it  obtained  the 
American  "  Royal  A  stent."  and  though 
we  admit  that  the  passing  of  such  tin  Act 
richly  deterred  an  anmveraary  of  its 
own,"  yet.  tiikni.'  it  o»  it  occurred,  what 
could  possibly  he  more  peculiarly  m  - 
prneivc  than  the  eaotanplatiaa  of  the 
chief  magistrate  of  u  groat  nation,  on 
the  anniversary  of  that  I  idaV 

pendence.  giving  validity  to  an  Act  to 
promote  the  useful  arts.  A  inure  appro- 
priate Mibject  for  an  hist  ire 
in  the  Washington  Capitol  can  scarcely 
!»•  Imagined. 

I'niiii  miiIi  a  scene,  if  WO  turn  our  eyes 
homeward,  what  liunnlnlion  awaits  our 
national  prkl  ;  bore  wo  see  high  olti- 
1-nil  personage*  clutching  exorbitant 
fees,  and  baffling  every  attempt  made 
by  our  moat  enlightened  and  intelligent 
countrymen  "  to  promote  the  useful 
art".."  ilcrcwoscedehiy.and  minn-mre, 
and  deception,  successfully  deferring, 
yeur  alter  year,  ft  measure  deeply  In- 
teresting to  our  native  talent,  and  uni- 
versally important  to  the  national  ina- 
nufucturxi.    Is  it  possible  tOOOnW  in  plate 

uvuffled  Ihla  contraat  bctwoon  "the 
Old  and  too  New  Country?"  In  this, 
a  fee  of  a  few  dollars  on  each  patent,  with- 
out u  farthing  bun  Ibo  geyennnt; 
maintains  an  office,  in  which  qualtfled 
panoni  aw  in  aUandanoe  to  advise  in 
cases  of  doubt,  and  toeMimine.and  regis- 
ter,   and    exhibit    nil    spi  ■  -ilii-ntions,    in 

ii-hii-h  an  provided  leitattflc  booka>perJo 

dioal  publications,  models,  and  oullictiime 
of  machines,  products,  &a,  all  selected 
.mil  |,n  it  ird  tin  tho  purpoti  ol  inroad i 
ing  accurate  Information  ,111  luhjoeia 
connected  with  patents,  patentee*,  pod 
patent-rights.  In  our  country,  nearly 
£30,000,  perhaps  more,   lu-  bei-u  paid 

*    An    W\r;u-\.  0l  Vu»  WW  V.  t-pRf*  ox. 

p.  7'»  of  Qa  ^kmbs.  YiAxuac. 


within  th«  current  ye»r  to  high  public 

ftimtionaries.  who  do  nothing  in  Me 
-,  out  of  the  pockets  of  inventors 
necking  security  lor  their  own  discovor- 
es ;— whut  have  they  received  in  return  ? 
— a6ouf  300  lumps  of  green  Khfl  (  I  not  a 
"drachma"  more;  not  a  pun  tail  of  In- 
brmatlon  has  been  granted— not  the 
slightest  guarantee  of  the  validity  of 
the  patent  lias  been  vouchsafed,  and 
so  little  real  knowledge  has  been  pur- 
chased by  this  enormous  outlay,  that 
tin-  iiiMrumcTit*  tci  which  thee  lumps 
are  appended,  have  been  correctly  de- 
fined by  one  intimately  conversant 
with  them,  to  be  generally  •'  traps 
for  the  unwary,  sources  of  heurl-brcnk- 

n>i»    annoyance,   :ind uuiiy    wm'-, 

causes  of  utter  nun. 

The  original  bill  of  the  United 
Bftttt  is  so  little  altered  by  the 
Act,  and  the  abstract  wc  gavo  of  the 
forma  at  p.  "II,  is  so  copious  and  cor- 
rect, that  we  consider  it  unnecessary  to 
reprint  the  new  document.  There  are 
some  additions,  of  which  the  following 
ure  the  principal. 

ConmtakOS!  bus  the  privilege  of  frank- 
ing nil  letters  niul  packages  by  nmil,  rein- 
ting  to  the  business  of  the  Patent-Office. 

On  a  renewed  application  fur  a  patent 
being   refuted,   applicant  nuiy  have  exa- 
I  ot  his  claim  appointed. 

w  his  right  to  a  patent, 
aving  previously  taken 
out  letters-patent  tlierefor  iu  a  foreign 
country,  and  the  same  having  been  pub- 
lished .it  nuy  tini.'  within  six  mouths,  next 
preceding  die  filing  of  bis  specification." 

Pad  in,  en  went,  nay  arte  from  BUbb 

of  specification,  if  the  mime  do  not  exceed 
hix  (DOBtha  frmii  ietoing  of  patent. 

S|n  i •iiii-niiuii,  an   requeai  may  bo  prc- 

scrv.  daeowl  in  the  Patent-Office  for  a  year, 
or  unlit  lie-  necessary  models  be  furnished; 
during  which  time  applicant  to  be  entitled 
to  notice  of  interfering  application!. 

Caveat  must  sot  forth  the  design  and 
characteristics  of  invention, — may  be  pre- 
served secret  in  Patent-Office,  Person 
tiling  caveat  to  file  his  specification,  Ac., 
within  three  months  after  receiving  MtaOt 
Of  interfering  application, 

I  <.  fondant  in  an  action  relying  on  previous 
invention,  knowledge,  or  urn  of  the  thing 
patented,  must  give  special  notice  of  thi 
name  and  residence  of  jmrty  possessing 
such  prior  knowledge. 

Patentee  believing   himself  inventor  at 

time  of  application,  not  to  lose  patent  on 

aeemmlff  (mention  having  been  Known  or 

Uttdta  n  foreign  country,  it  not  appearing 

tlutl  it  hail  fan   pnU-ntcd  or  dcbcnbed,  in 

""printed  publicntioa. 


Patent  term  stay  he  extended  seven  yesis 

beyond  tin   (imt  u-rm  of  fourteen,  oo  sppli- 

natioa  to  eonrmtarinnar,  wtunx  forth  n*. 
sons,  giving  pnblie  notice  1 1  same,  f  uraishsaf 
rd  appoint'  i  i  i  judge  ..;.th  dc*rip- 
lion  of  invention,  profit  umI  !"•«,  Ate.,  sad 
obtaining  a  favouiabli  decision  of  the  laid 
Hoard.  (.'iiiuniii-fliuiu  r  i-  tie  n  (0  extant! 
tin  patent  by  a  certificate  of  mid  >' 
No  grant  of  extension  can  be  made  if  tin 
first  term  be  olrvadv  expired. 

Applications  pending  at  time  of  passing 
Act,  mid  on  which  duty  is  paid,  to  be  pro. 
oil.  i  nilh  as  though  filed  after  the  passing 
thereof. 

We   have   extracted   tlie    Fees,   slid 
labuluted  tlicni  lor  emu  inn  nt  reference, 
ami  also  10  exhibit  more  con»pieuou»lj 
the  vexatious  prc-ctnincncc  ax   to  ex- 
pense, which  a   "  subject  of  the   king 
of  Great  Britain"  must  hold,  so  long  o» 
his  own  government  will  not  follow  the 
example  of  other  nations,  and  mtiOM 
or  remove  the  oppr.    -m-  Imnlei.. 
huiin  lo  In  paid  on  Application*,  j;e.,  /a* 
f'atrntx,    and     other    Humett    relating 
Unrtlo,  undrrmn  Aolqflht  UmUtd  &ttHj 
jKUSfcf  the  ilh  of  July,  ISSti,  enlitu 
Act  lo  promote  useful  Arlt,"  Av. 

It.  Ot,      X    4,  a 
1.    i'h,.  i  led  "  e. .[..,[ 

i». sabssqusully taken   ....   90...    4  IS  4 

tf.     *. |'l«l ■■  ■>' f"i  I'lio-iii.— 

i.r  j  iriiy  ii Cltlsea,eraii Allsa- 

ISSlllSUl  of  H  vi'io,  hating 
mail/    until   ot    InU'UUon    to 

broosu  Guises  40...    OSS 

(»)   If  hy    I    BOM*  f    i.r    Ihr 

KlofofOnal  BrtU M0.. .IIS  10*1 

fc)  B>  nil  „ll».-i  IVraun 300...  07  1*    * 

3.  fU'quctl    fur    Kxaniitutlion    or 

Annllflallnn ..,     13,.,      3  It    I 

4.  Adiiiiimi    of  orv    Improva- 

mcul  10  bo  oitffiuftl  Spcelf  - 

CSllOI 15...      J     ?    . 

i.ion  or  t'ulent 40...      9     0S 

6.    HMl»tn  or  Tr»ii«f«t.if  f.i.  mi 

Right 3...     0  13    f 

7-    fluriemlor  of  an  intaliu.  I'nt.   i*. 

fur  Ranswal IS...    3    7  t 

8.    Attaint  Con  i.r  SfaNtflealloa, 

par  100  Word! |ti(Wi..    0   4  H 

'.I.    Copie»  of  I 'rawing*,  "  fwtolia- 

tilrrX|i'-lui'of  niiikhi.:  III.  m." 

An  BssnlDSt  sot  n.  tw  paid, 

In  aiiv  UM  0SSS,  nun*  ilimi 
10  Dvllan  0«\  Jj.)  for  lita 
wr>  iocs. 

We  must  not  be  underhliiml  i»"imiii; 
ourunquahlled  approbation  ti 
of  this  New  Patents  Act  of  the  United 
Sialic,  nor  expressing  an  upuuun  t hut  it 
is  perfect:  but  iu  our  ex  trame  di 
it  would  be  absurd  to  be  faMidiou 
we  cordially   congratulate  our  Trant- 
Atliintic  brethren  mi  their  \uluablc  so- 
quisition,  hoping,  though  against  con- 
viction, that  a  few  years   mny  wipe  not 
one,  at\w\s,4\\io*iiXV<'\*-^b'y,<ic*aVhfiir 


MIKKUANIBS. 


nt-LatO  Grierantr.     No.  VII. 

Th«  |>«nn)(i<m  inflicted  on  the  inventive 

genius  of  Britain  during  the  prwcnt 
year,  up  to  the  1Mb  ult..  in  tho  shape  of 
government  stamp*  and  few  on  patents, 
amount  to  more  than  £33.000! 

N.B.    Tliis   sura   ha*   been    paid   in 


ready  monty,  on  taking  tho  first  stop*, 
and  a*  many  of  the  inventor*  aro  poor 
men,  (oneratiics.)  and  a  great 
other*  of  them  person*  to  « 1 1 
be   very   inconvenient   le   pny    Rt  least 
£  1 00  down,  they  have  been  obliged  to  go 
into  debt,  or  mortgage  or  dispose  •>' 
iiivcntiun*.  either  wholly  or  in  pnrt,  &e. 


NKW     P  ia     1836. 


V  B  —  Tin-  nr.t  n.i  .,  i,  r  i.  ,i   !•  dul  on  which  II  <na  «aM  aa4>iMM;  da  anal 

llmt  ..r.  ..c  l>.-r..r.-  :!  iid  mini  Da  il«liwr*.(  ami li..l The  •lili'niMl 

1,,1'llnr  abr.»...l     ' 


HoffiX,  Aiiocst...!*. 

SsHiiun. 

L'"t.  RoiianT  CrSB  .    Birmingbaai, 

.,  Machine-maker,  and  Joun  Got  d, 

same  place,  Glon--cuttcr:  for  im- 

nmchincry    for   grindine, 

nig,  and  polishing  plotc-glaas,  wln- 

Hm  fclasa.  marble,  alatc,  and  atone;   ami 

also  glass  reamls,  and  gloss  spanglia,  and 

drops.     Sept,  1.— March  I, 

■JOT,.  .T"iin  PicRKRHuat,,  Cnlemnn-et., 
LmJ.,  Merchant  i  for  improvements  in 
treparmg  and  in  applying  India-rubber 
(caoutchouc)  tofobrie*.  Sept  1.— March). 
For.  Cbmm. 

204.  Jiw  Suurkv,  York-houac,  Unt- 
terusa,  Surry,  .Miller;  for  a  new  applica- 
tion of  a  principle  by  win. -I  i  mechanical 
power  mav  b.  obtained  or  applied.  Sept. 
1. — Jan.   I. 

307.  William  Biihh,  Wormwood-til. , 
Zo'i'f.,  Surveyor  and  Engineer;  for  ini- 
provoracnts  in  the  means  of,  and  in  the 
apparatun  for.  building  and  working  under 
water,  part  of  which  improvements  aro 
■ppUeable  for  other  purposes.  Sept.  3.—- 
h  :i. 

ClCMUS  Farina,  Clarendon-pl., 
.    Vnlc,    Mitdw.,   Geiil.  j  for  an  iui- 
ivod    mashing  ap)>uratus.      Sept.    15.— 
h  16. 

Wn  t.i.NV    HlKCXM    Cox,   Beduiin- 
Wcr,   Bristol,  Tanner ;    for  improvements 
sting  hides  and  skins.     Sept.  15. — 
March  16. 

110.  Johk  FnaDKnjcK  William  Hrm- 
rat,  of  Ornnicntiurv,  Fruiria,  Clapham, 
-W/rw,  OBee!  •■>  Engineers,  and  IIrniiv 
Bli-xukll,  Hull,  York.,  Point  and  Colour 
Manm.  "i  u  Improved  method 

rating  upon  certain  vegetable  and 
mal  substanc,*  m  the  process  of  mam* 
faeturinj-  taadle*  (/ure/Kuu.  Sent.  15— 
J/Mrcii  IA     far.  Otmm. 


211.  .Iikhita  Bat**,  BiHliopRgate-at,, 
Txmd.,  Merchant;  for  improved  apparatus 
or  machinery  for  making  metal  hinge*. 
Bent,  15.— March  16.    For.  Comm. 

212.  Prrxu  AjcaNit's  Txn.m.  late  nf 
Mondori,  /'u.tmont,  Miiie-li.  .ter,  /..,,«-., 
Merchant:  for  a  new  extract  or  IMta 
tabic  acid  obtained  from  substances  not 
hitherto  used  for  tliat  purpoao,  wbich  may 
lie  employed  m  various  prociaars  ofmanu- 
liiciure,  and  in  culinary  or  Other  M  lul 
piUHOMtj    turner    uilh     111.-    proems    of 

ag  the  same,  Sept.  16. — March  If,. 

For.  Comm. 

213.  William  Batks,  Leicester,  Fuller 
and  Dresser:  for  improvements  In  rh« 
manufacture  of  rccU  for  reeling  cm  inn. 
Bent  Hi.— March  16. 

214.  MoaaaPooLi, Llnroln'a-inu,  MMI.r., 
Gent. ;     for    improvement*     In     the    da 
acriptinti    of   public    lehiele..    called    cabs. 
Si  -pi.  I' 1.— March  21.     For.  Omm, 

-'I.',.   Riiiikkt  Jots,  Bond-nt,,  Middr., 

(".iliiin  t-mnlici-  ;  fur  improvement*  in  appa- 
ratus, npplicabh'  In  honk  and  other  shelves, 
Sept.  22.— March  22. 

210.  Wiluax  CRor-rs,  Radford,  Noll., 
Machine-maker  |  for  e  rlainiroprovcm.iitii 
in  machinery  for  making  bobbin-net  lace, 
also  called  twist-net  or  lace,  part  of  which 
improvements  arc  for  the  purpose  of 
making  figured  or  ornamental  bobbin-nct- 
loce,  or  ornamental  twist-laee.  Sept.  T2. 
—March  91 

217.  Hrnrv  Vas  Wart,  Birininelmm, 
Wane.,     Gent.,    and    Samuki.     Am- 

Guihiahu,  of  the  &ime    ;  linul  ; 

for  certain  improvements  in  locomotivii 
steam-engines  and  carringes,  portAof  wbieh 
improvements  are  npplicabh  to  ordinary 
.1.  uii-.ii.jiii,  s  nrni  to  other  purpose*,  Sept. 
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OTJBSE   ON  BOME   ADVANCES  WHICH    THE   MAT1IK- 
riCAL  BGIENCES  IIAVK  MADE  IN   FRANCE 

SINCE  THE  YEAR  1830; 

DKUTBBRD  HF.l'um:  Tim  .'.'  Alu'.Mir.    km.  AI.E    DES    SCIENCES,    FAR18,    AT  THE 
ANNUAL  PUBLIC  MEETINO  ON  THE  2HTII   IUCi  KMIIIIH,    IKW>. 

Bv  the  Baron  Charles  Ddp»,  PmoMMT  of  ni  Acusurr. 

I  RKQi'Ksrr  permission  to  point  out  a  few  ut'  tin-  matheiiiatie.il  ennqiiestS 
accomplished  since  18:10.  It  wilt  bo  seen  tlnit,  in  thin  period,  though 
so  short  and  so  deeply  ngituted,  the  science*,  prosecuting  their  march 
with  tranquil  courage,  have  not  disregarded  the  reputation  of  I  t 

At    the    very   moment    from   which    I   propone   to  commence,  the 
Academy  lost  one  of  its  most  illustrious  members.     M.  Fourier  was  of 
that  class  of  minds  which,  profoundly  meditative,  and  more  anxious  to 
ttltiply  their   discoveries   than    to  accumulate  fame,  pr<-vrved   a   long 
silence  over  works,  any  one  of  which  was  amply  sufficient  to  have  ac- 
quired renown  for   its  author.      Such  is  La  llfsolution  ghirralc  des 
Equations  uum&riqvet,  the  foundations  of  which  he  laid  at  the  age  of 
eighteen,  and  hud  developed  in  some  lectures,  delivered  in  ■I'm  v  lie  set  out 
with  the  Egyptian  expedition.     This  work  was  found  in  manuscript 
among  his  papers  after  his  death.     In  his  modes  of  solution  are  on 
bined  the   advantages  of  rigorous  exactness,  and  a  ready  and  easy  ap- 
plication,— a  twofold  merit  that  Lagrange  himself  did  not  attain  in  hi* 
excellent  work  on  the  same  subject.     Bk  Fourier  -.mm  limes  transforms 
and  improves  method*  distinguished  by  tin   names  of  tin- great  Newtmi, 
grange,  and  of  Daniel  Bcmouilli ;  at  others,  he  becomes  himself  an 
■  !or;  as  in  his  Theory  of  Inequalities,   a  theory  entirely  origin. d, 
and  of  which  he  exhibits  die  fertility.     The  work  in  which   he   luis  dis- 
•  1  such  inventive  genius  has  been  published  since   his  death,  com- 
plete ar.il  correct,   as  all  pObthumous  writings  ought  to  be.      M.  Navier*, 
.    the   pupil,  and  the  worthy  colleague  of  M.  Fourier,   has 
executed  this  task  with  a  talent,  a  devotedness,  an  almost  filial  respect, 
arable  alike  to  the  great  geometrician  and  to  himself. 
The  writings  we  have  noticed  possess,  most  decidedly,  the  charac- 
teristics of  M.  Fourier.      Each  theoretical  discovery  is  illustrated  by  im- 
portant applications,  and  each  of  these,  impracticable  before,  is  neoom- 
■d   by  methods  of  general   analysis,  invented  by  him  expressly  I'm 
toe  purpose.      It  is  this  double  success  which  is  so  admirable  in  his 
Malhimatique  dc  la  Cfiateiir,  and  in  the  methods  of  integration 
which  characterize  aud  enrich  it. 

In  the  person  of  M.  Legendre,  the  exact  sciences  suffered  another 
irreparable  loss.  At  the  age  of  seventy-eight,  he  carried  still  nearer  to 
perfection,  and  reprinted,  his  Theory  of  Numbers;  at  eighty,  he  completed 
u>i  published  the  third  and  last  supplement  to  his  Fonctions  EUiptiquet; 
ft  work  in  which   immense  calculation,  and  novel  aud  ftofouuA  tejWBS&k 

*  Recently  deceased. 
I,,..    //.  S  \U 


25B  the  mat]  turn. 

demonstrate  the  degree  in  which  this  veteran,  illustrious  by  genius,  and 
\inr.ibli'  by  character,  hod  retained  his  intellectual  rigour,  lie  '  warded 
by  Napoleon  for  having,  with  Lagrange  and  Laplace,  laxinp 

the  great  reign,  the  mathematical   supremacy  Of  aded.  In 

years  later,  for  having  refused  to  prostitute  his  academic   sutfmgc, 
lently  demanded,  as  if  it  were  a  tribute,  by  monarchical  p  .d  for 

having  rung  in  tin-  oars  of  In-  country  men,  the  indignant  cry  of  his  ia- 
buI ted  honour,  M.  Ltgtndri  bore  his  glorious  advcr-iiy  nittUMlt  a  uinr- 
inur;  in«  consoled  himself,  amidst  his  fallen  fortunes  by  rendering  new 
services  to  science,  and,  at  last,  having  done  all  in  human  power  to 
deserve  unspotted  glory,  he  interdicted,  on  his  death  bed,  the  academic 
eulogy ;  but  he  canuot  prevent  our  plantiug  the  remembroi 
career,  and  tlio  example  of  his  virtues,  as  a  fruitful  germ  in  the  heard 
of  the  neophytes  of  science. 

Faithful  to  tin  vv-(._in  which  admitted  Huygcna  and  Cassini,  with- 
out regard  to  country,  to  her  bosom,  the  Academy  invited  to  the  vacant 
•eat  cf  Legendre,  a  geometrician  who  was  born  in  the  country  of  Gall  !■•<.' 
Our  later  volumes  are  euriched  by  his  researches  into  tho  integra- 
tion of  linear  equations  having  differences  of  the  second  and  higher 
orders.  M.  Libri  had  published  the  first  volume  of  his  Hisltnre  Act 
Mallirmtiliijiies  en  Ilalie;  but  at  the  moment  of  presenting  it  to  the 
Institute,  the  whole  edition,  partaking  tho  fate  of  the  Mt'caniqae Ce'lette, 
was  destroyed  in  the  vast  condagrul ion  which  Paris  still  deplores*.  The 
author  supported  his  loss  with  the  calm  of  a  philosopher,  and  exem- 
plified uii  of  tho  principal  precepts  which  his  own  work  inculcated,  in 
this  History,  he  1ms  cheated  a  monument  to  the  philosophy  of  the 
sciences,  exhibiting  to  youth,  not  the  ordinary  spectacle  of  geniut, 
corned,  honoured,  rewarded,  but  of  genius,  attacked,  persecuted,  pro- 
scribed, as  were  Galileo,  Daute,  and  Mucbiavelli.  "This  persevering 
struggle,  this  great  intellectual  drama,"  says  M.  Libri,  "  appears  to  me  » 
contain  high  lessons  of  morality,  particularly  useful  at  a  time  when  d» 
couragement  and  suicide  follow  so  close  upon  the  least  disaj 
occurring  to  the  young."  It  is  delightful  to  see  the  most  austere  of  science 
thus  tendering  her  masculine  remedies  to  youth  empoisoned  by  a 
terious  literature  ;  and  offering  to  noble  minds,  in  the  hope  of  attaching; 
tbem  to  life,  the  sublime  ambition  of  deserving,  by  our  services  an 
fume,  the  ingratitude  and  the  insult  of  our  cotemporaries. 

The  transcendental  analysis  continues  to  be  cultivated  by  the 
title  descendant  of  Laplace  nnd  Lagrange.  In  addition,  M.  Poi&soii  i> 
extending  a  field  of  inquiry,  which  lias  been  approached,  in  turns,  by  two 
gi'umctricians,  Legendre  and  M.  Biot,  among  the  French,  and  MM.  iTorj 
and  Gauss,  in  foreign  countries:  viz.,  the  attraction  of  homogtntcmt 
'/H/isoids,  whatever  may  he  the  position  <rf'  the  point  attracted* 

He  is  also  examining  anew  the  motion  of  the  moon  round  the  earth, 
a  subject  which  has  been  successively  illustrated  by  the  greater  in 
maticians,  from    Newton  to  Laplace,  and  since  them,  by  MM.    P 
Cnrlini,  and  Damoiseau.     In  order  to  solve  the  great  difficulties 
attend  this  inquiry,  M.  Poisson  has  sought  the  means  of  solution  in  tbc 

*  Ail  immense  fire  broke  out  in  fl\e  uyiartet  vn  <n\vAt\\wfc»xVj  »Ji  <hc  principal  t**t' 
Naders  resided.     The  literary  loss  was  immense. 
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method,  at  once  general  ami  fertile,  of  (he  variations  of  arbitrary  con- 
stant*, u  method  w!  i.ipiii.d  about  tin-  time  tbut  lagmnge.,  tep- 
tnagenaire,  erected  tins  List  monument  of  his  genius. 

Grappling  even  with  elie  calculus  of  rarintions,  the  great  analytical 
disoorery  of  the  eighteenth  century,  hut  in  which  still  remained  as  a 
desideratum  the  solution  of  a  general  and  very  ililiicult  rase,  viz.,  the 
variation  of  double  integral*,  taking  the  terms  of  this  variation  which 
correspond  to  the  two  limits  as  perfectly  complete,  he  fills  up  this  i  liasm, 
ml  furnishes  now  means  of  applying  thin  admirable  calculus  to  mecha- 
nical and  physical  i|Uestions. 

I  l.e  general  theory  of  tho  motions  of  o  solid  body  has  become  the 
object  of  the  simultaneous  studies  of  two  uble  geometricians,  tlie  one, 
powerful  in  the  resources  of  analysis,  the  other,  in  those  of  gram 
The  first,  whose  labours  we  have  ju.sr  noticed,  maintained  his  preriuus 
reputation  by  demonstrating  the  fertility  of  his  favourite  method. 
I,  M.  I'oinsot,  the  inventor  'it'  the  new  regular  polyhedrons, 
and  the  creator  of  the  theory  of  couples  which  has  so  changed 
tho  face  of  static*  and  mechanics,  undertook  to  treat,  by  geometry 
alone,  the  transcendental  questions  of  the  double  motion  of  bodies,  by 
translation  and  rotation.  If  we  imagine  the  momentary  axes  of  rota- 
tion, und  the  principal  axes  of  a  body  to  be  represented  by  apparent  rigbt 
lines,  and  that  upon  these  rigbt  lines  there  aro  distinct  points  marking 
the  position  of  the  centre  of  gravity  of  the  body,  we  can  form  orbs  indi- 
cative of  the  translation,  and  snifao  I  indicative  of  the  rotation.  Now, 
by  the  ingenious  reasonings  and  lucid  theory  of  tho  author,  the  geome- 
trical properties  of  these  orbs  and  surfaces  which  are  correlative  to  those 
of  the  body  and  of  the  forces  acting  upon  it,  aro  rendered,  as  it  were, 
visible  to  the  eye,  and  palpable  to  the  imagination  j  they  offer  a  scries 
of  theorems  as  novel  as  unexpected  ;  they  introduce  to  the  mind  one  of 
the  most  exalted  pleasures  that  our  intellect  can  experience,  when  it  is 
shown  that  this  brilliant  and  tangible  method  follows  and  eflmyralll  nd  t, 
in  all  their  phases,  transformations  hitherto  concealed  under  analytical 
form*  mysterious  as  the  oracles  of  an  invisible  power. 

'When  the  warriors  of  France,  at  the  command  of  the  man  of  lin- 
age, and  guided  by  our  scientific  predecessors,  ascended  the  river  whoso 
source  is  unknown,  they  suddenly  discovered  Thebes,  that  city  of  geo- 
metrical forms,  broadly  displayed  by  the  rays  of  a  tropical  sun.  The 
iisiusra  which  struck  them  was  similar  to  that  which  seized  the 
jroung  admirers  of  science,  when  they,  nt  our  periodical  meetings,  saw 
•he  learned  modern  unveil  before  them  the  monument  of  his  geometry. 
After  these  discoveries  of  the  masters  of  tho  science,  we  may  still 
Mention,  with  honour,  the  numerous  and  beautiful  researches  in  analysis 
■td  mechanics  which  we  owe  to  MM.  Coriolis,  Duhamel,  Liouville,  and 
Storm,  young  geometricians,  on  whom  rest  the  hopes  of  the  academy. 

A  profound  analyst,  M.  de  Corancez,  who  fell  a  victim  to  the  fatal 
epidemic  of  lft.'l2,  left,  as  the  last  product  of  his  studios,  a  learned  Theory 
so  the  Motion  of  Water  in  Vessels.  This  has  been  published,  since  his 
faath,  under  the  auspices  of  our  colleague,  M.  de  Prony,  who,  during 
the  period  umh  r  consideration,  has  himself  perse\crc&  Vi\  Vna  <rans&, 
learned,  and  fruitful  inquiries. 


itmnnnoui  science*  a  fua. 

Wb  shall  first  mention  hit  memoir  00  thi;  formuln:  for  determining 
the  effect  of  a  - 1 <  ■on -•  D|  '1  expansively;  in  which  this  geoai*>- 

iii.  i.in  rhowa  thai  be  tir>t,  with  Bettuncourt,  to  assign  n  matliv- 

matieal  law  to  the  expansive  force  of  atcam,  under  various  degn 
temperature.     We  thoD  next  allude  to  his  application  of 
particular  solutions  of  «1  ii1Vr->jnti :il  i-<iuatiou<  to  ■..•,.  t;il  |i 
iuii  rest    to   engineers; — to    his    considerations    on    tlie    eHV. 
(bUov   the  OOntraCtion  of  the  joints   in   large  circular  arches  of  bri 
—to  his  observation.- mi  tin  illluiubUity  of  long  metallic  ohains;  and — !■> 
his  mean*  of  improving  the  proportional  compasses,  so  as  to  extend  tJw 
use  of  this  instrument  and  give  it  more  precision.    We  shall  nunti 
work'-  of  another  class,  tin-  application  of  the  calculus  a.vuremcnt 

of  eddies  and  back-currents,  produced  \<y  the  narrowing  of  beds  of  rivers. 
OB  the  introduction  of  bridge-piers,  or  by  the  construction  of  dams  with 
a  bottom-discharge;- — his  very  remarkable  examination  of  a  aystel 
embanking  proposed  at  the  mouth  of  the  Seine,  for  the  completion  of  the 
projects  which  had  been  entertained  for  years,  and  whose  object  was  to 
render  that  river  navigable  by  vessels  of  heavy  burden ;  and,  finally,  iris 
excellent  memoir  now  printing  by  the  Administration  GWrafe  ties  Potdl 
el  Chaiissi'ex,  in  which  M.  de  Prony  describes  a  new  system  of  embank- 
rnent  for  rivers  and  large  currents  of  water,  of  which  he  is  the  inventnr. 

These  numerous  works,  who  c  titles  alone  exhibit  their  imports 
shed  lustre  on  a  career  of  fifty  years,  devoted  to  great  public  works,  and 
to  the  application  of  mathematics  to  the  service  of  the  arts.  In  the 
present  year  they  have  obtained  a  reward  becoming  to  the  dignity  of  a 
nation  which  places  the  glory  of  the  sciences  in  the  first  rani 
public  duties.  The  enlightened  justice  of  a  monarch,  whom  mathematics 
applied  to  geography  considers  as  one  of  its  professors,  regarding  M,  it 
I'rony  as  the  representative  of  the  Academic  dm  Sciences,  has  selected 
hiru  for  elevation  to  the  peerage. 

A  worthy  pupil   of  Monge  and  of  Fourier  has   trod  in  their  step*, 
and  continued  their  train  of  discovery  by  his  researches  on  transvenah; 
—on  the  properties  of  projected  figures;   and.  finally,  on  numerii 
lation  and  the  limits  of  series,  directed  to  a  practical  object;  on  th< 
of  which  repose  his  highest  claims  to  distinction.     We  shall  merely  refer 
to   those  water-wheels  of  a  peculiar  scientific  form,  which  have  become 
popular  under  the   technical    naun    of   I'nur,.,,  i,i   I'mn    1,1. 
adoption   shall   be  universal,  and   it   is  annually  extending,   France  will 
have  gained,  by  a  simple  theoretical  improvement,  the  daily  product  ofa 
motive  power  which  cannot   be  estimated  at  less   than  20,000  hor- 
120,000  men. 

The  labours  of  the  officers  of  the  artillery,  and  of  the  civil,  mih 
and  naval  engineers,  present  admirable    collections  of  calculation 
observations,  and    of  undertakings.      Limiting   ourselves   to   the 
remarkahle.   we  shall  mention,  in  civil   engineering,   the  road   weighing- 
machines,  famished  with  an  improved  dynamometer  capable  of  romps* 
rison,  and  which  the  aci  demy  rewards  in  the   present  sitting; — a  bridge, 
superior  i"  any  cither  in  Europe  or  America,  suspended  from  mountain 
to   mountain,    at    Fribourg,  in   the    midst   of  the    Alps.     In    military 
engineering  and  in  the  artillery, — the  tWfri.es.  o£  <&»s  \jwmmws.  vA  «arth 
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cable; — the  taw*  of  the  issue 

ids  from  large  orifice*.  Studied  and  laid  down  fr»ra  experiment; — the 

law s  of  the  impulse  of  projectiles,  and    fti  il    pi nctrntion    into  solids  of 

various    natures,    similarly  sought  after  and  calculated ;— the   friction   of 

machines,  submitted  again  to  expi  i  -  of  tin-  [IhutrioM 

,  ii t  .' i. ■■  1  ti>  thrir  whole  cxl'  nt,   finally,  in  nnval  engineering, — 

a  port,  an  arsenal,  and  vessels  <pf  the   largest  cla*8  reddeal]  Off)  ISM   i>i 

Lower  Kj;,|>i;  TK.  U'.i.l,— the  resources  of  nnvnl  art  n|'t>li' ■  I  i" 

ibelbli  from  Luxor  a*  if  it  were   hut    the  unshipping 

i  ;i  maj  estimate  the  hk ill  and   simplicity  of  the  means  hj 

inn   were   sufficient    to   regulate   and  cheek  the 

ring  of  on  »1»  l^l.  irhicli  weighed  three  thousand  sii  hundred  men. 

of  R  lucourt,  of  (  hangcy,  of  Ponoelet,  of  I-cbras, 

of  Ptobert,  of  Morin,  of  Cerizy,  and  of   Lcbnx.    ill  itodeata  of  the    F.evle 

Pohfttchnie 

rvatoryof   l'aris   is  occupied  by  another   swarm   from   the 

BUTlc  II  lii...      It  is   there  that  the   exquisitely  beautiful   laws  of 

die  in  i  md  the  polarisation  of  lighl  were  discovered,  and  their 

novel  and  striking  ap]  licatiom  to  the  nature  of  tolox  and  of  sidereal  light 

made.     Il  i-  there,  particularly,  that  we  must  go  to  study  the 

of  the  distribution  of  heat,  as  Ihcy  follow  the  respective  depths  of 

tie.  earth's  strata.    It  is  there  that  our  astronomer*  lime  am, i-sed.  within 

(be   laal    6  a   years,   nearly  a  hundred  thousand  observotiona   on   the 

magre  l\  for   the   purpose  of  deti  nniiiin;r  the  laws  of  it*   diurnal 

Variation,  hoth  in  the  dip  and  in  thi  declination!  '''"ally,  it  is  then  thai 

the  fact,  so  remarkable,  of  the  disturbance-  of  Ac  magnetic  motions  by  the 

aurora  borcalia,  evenat  enonnous  distane.  ■,  wai  first  observed,    Auroras, 

perfectly  in  vis  i  hi  c  at  Paris,  are  now  detected  and  noted  at  the  observatory: 

tly,  we  learn  that  they  bare  been  witnessed  at  the  extremities 

df  flu  rope,  and  even  beyond  the  ocean,  on  the  continent  of  America. 

'I  lie  celebrated  astronomer  to  whom  wo  owe   this  discovery,  has 

■  il   for  science  another,  and  probably  a  far  more  difficult,  conquest. 
The  Observatory,  though  rich  in    instruments  which   do   honour   to   our 

i  skill,  had  not  sufficient  accommodation  for  carrying  on  the  obser- 

with  certainty,  facility,  or  security     i;   a  word,  it  did  not  possess 

the    condition*    imperiously   demanded  .by   a   science   whose   progress 

ires    mathematical     precision.       He   presented  to  the   Chamber,    of 

irhich  he  is  a  member,  a  representation  of  the  discoveries  to  uliii  b  bis 

tcience  aspired.     He  said  that  foreign  countries  were  proceeding  to  their 

•ccomplishmcnt  with  superior  advantages,  by  the  possession,  not  of  genius, 

but,  of  scientific  means.     He  simply  inquired  of  the  representatives  of 

his  country,  whether  they  would,  or  would  not,  disinherit  Franco  of  a 

glory  which  the  human  mind  was  ready  to  seize  upon.     At  this  nolle 

:...-!•  of  the  philosopher,  pleading  for  science,  the  malignanl  spirit  of 

forty  disappeared,  the  country  and  its  fame  were  alone  considered,  and 

of  the  legislature  iiiHtantly  sxoeeaed   the  request  and  the 

dopes  of  the  astronomer.     The  government,  excited  by  a  sunilai  •  mula- 

d   the  work,   without  delay,  and   two    years   and   eight 

ad  pounds  ban    been  sufficient  to  accom.Bus\i  t\ie  w\uft.e  nmSbw 'fcvfc 

■  ir  proper  to  France. 


The  study  of  theoretical  astronomy,  so  successfully  prosecuted 
I  Pi  .r.tiVoulunt,  and  the  recent  correction  of  the  masses  of  Jupiter  tad 
&»turn.  have  enabled  the  French  geometrician  to  calculate  the  period 
of  Halter's  comet  with  far  more  precision  than  any  learned  foreigner; 
I  v  .1  happy  application  of  a  method  of  Lagrange,  hie  has  rendered  the 
calculations  of  the  elements  of  this  body,  even  when  the  influence  of  all 
the  disturbing  forces  is  taken  into  the  account,  brief  and  easy;  s  calcu- 
lation  hitherto  terrific  from  its  length  and  complexity.  At  the  mate 
time,  the  astronomers  of  Paris  have  established,  by  ingenious  experi- 
ments, suggested  by  M.  Arago,  that  the  light  of  this  comet  is  n  reflected 
light;  and  they  were  the  first  to  point  out  those  singular  and  luminous 
sectors,  which  intcrrnittingly  appear  and  disappear  on  the  edge  of  toil 
body. 

Let  us  now  proceed  to  other  works,  intended,  like  the  preceding,  to 
confer  reputation  and  benefit  on  the  country;  I  sun  desirous  to  speak  of 
those  noble  undertakings  which  are  destined  to  describe,  mathematically, 
the  coasts,  the  territory,  and  the  soil  of  France- 
After  having  undertaken  and  completed,  under  the  empire,  the 
hydrography  of  the  coasts  of  Belgium,  and  of  Holland,  and  next  that  of 
the  shores  of  the  Ocean,  from  Ushant  to  Spain,  M.  Bcnutemps-lWuprc, 
our  colleague,  is  now  continuing,  on  the  same  plan,  the  hydrography  of 
the  shores  of  the  Channel,  nnd  which  will  be  followed  by  that  of  the  Medi- 
terranean. In  three  seasons  he  will  have  terminated  the  whole  of  the 
operations  appertaining  to  the  Atlantic  survey,  in  which  the  rigour  of  the 
methods  improved  and  employed  by  him,  and  the  scrupulous  precision  of 
the  observations  on  land,  at  sea,  and,  I  may  almost  say.  beneath  the  sea, 
and  the  double  luck  of  the  calculations  by  different  engineers,  and,  lastly, 
the  beauty  of  the  engraving,  conspire  to  produce  a  work  which  will  ht 
worthy  of  the  actual  state  of  science  and  art.  A  word  will  be  sufficient  to 
enable  us  to  appreciate  the  magnitude  of  the  undertaking.  Two  hundred 
thousand  pounds,  thirty  years  of  labour  of  the  hydrograpbic  corps,  one 
halt'  of  the  life  of  itl  chief,  and  four  hundred  and  fifty  quarto  volumes  of 
observations  and  calculations,  have  been  necessary  to  accomplish  tkt 
hydrngraphic  survoys  of  the  coasts  of  France,  to  complete  them  in  their 
twofold  relation  to  commerce  and  the  naval  interests,  and  to  adapt  them 
to  the  preparation  of  the  grand  atlas  of  the  Pilotc  Fran$ai*. 

Less  advanced  than  this,  but  demanding  a  yet  greater  amour 
labour,  is  the  now  map  of  France.  This  is  now  tinder  execution  upon* 
general  plan,  which  the  illustrious  author  of  the  Mrcaniquc  CMettt 
stamped  with  a  geometric  character.  M.  de  Laplace,  selected  for  his 
genius  by  Napoleon,  and  welcomed  by  Louis  XVIII.,  for  hi*  nit, 
exerted  his  high  influence  that  the  operations  might  be  carried  on 
corps  of  skilful  geographers,  educated  in  the  Ecole  Poly  technique.  Franc* 
was  then  scored,  from  frontier  to  frontier,  with  two  new  meridian  chain* 
of  triangulations,  and  with  six  parallel  ones,  all  observed  with  the  mo* 
improved  instruments,  and  calculated  by  methods  that  the  recent  advances 
of  geodacsy  and  astronomy  had  furnished.  These  immense  works  wen 
completed  between  1818  and  1880. 

The   nvdrographers,  and  M.   Dawssy  vr»  wktoctAsi,  hare  already 
measured  the  great  sinuous  chain  which,  (o\Vr«r&  xW  Amkw  *&  <tat(y*atv 
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In  Hi.  .  and  11132,  the  geographers  measured  dial  which  runs 

Jung  tin'  Mediterranean,  from  Perpignan  to  Mann 

i 'i:r»,  worthy  of  the  undertaking,  ami  which  hare  been  submitted 
■>  the  judgment  of  the  Academy,  have  described  thn  malts  of  the  princi- 
pal chains;  dial  of  Colonel  f'orabaeuf  on  the  geodnfoal  operation*  in  the 
Pyrenees,  and  the  comparative  lord  of  the  seas,  has  dcmonstmti  ii 
iie  first  time,  the  equal  height  of  the  Atlantic  ami  the  Mediterranean. 
[he  whole  of  the  operation*  are  given  in  the  Nouttlle  Description  Geo- 

qut  de  la  France,  the  production  of  our  colleague,  M.  Puissant, 
who,  for  inanr  yeurs,  has  had  the  scientific  direction  of  the  map  in 
jueetioo. 

I  high  importance  hare  followed  some  of  the  measure*  con- 
it   on    these    operations.       The  latter    liave    been    prolonged  on 
ridian  as  far  a*  the  Orkneys  on  the  north,  and  lo  the 
Balearic  Ides  on  the  south  by  MM.  Iliot  and  Arago;  on  the  mean  parallel 
hey  hare  been  extended  from  the  Atlantic  Ocean  to  the  Adriatic  Sea. 
[he  result*  were  described  and    demonstrated   in  u  memoir,  read  by 
M.  Puhtcant  to  the  Academy  in  1833,  intituled  Xouvellet  Comparttitons  des 
Mcxures  UiKxtriitjues  et  Atlronomiqttej  de  la  Franc*.     They  show,    1st, 
•.hat   the   flattening  of  the  earth,  in   that  part  which  i*  occupied  by  the 
of  France,  is  greater    than    had    been    previously  estimated; 
hat  the  surface  of  this  territory,  considered  m a  whole,  isnot  formed 
by  two  portions  of  the  same  spheroid,  symmetrical  on  the  east,  and  on 

est,  of  the  meridian  of  Paris.  This  meridian  itself,  and  all  the  others 
which  pass  along  Frnnce,  are  not  plane  eartet,  they,  with  the  parallels, 
lire  found  to  hare,  within  the  limits  of  the  kingdom,  a  decided  double 

tare;  their  tangential  planes  are  inclined,  some  towards  the  nest, 
others  towards  the  east,  of  an  imaginary  plane  meridian.  M.  Puissant 
ii  nations  for  the  principal  points  of  the  great  chains  of  the 
map  of  Pfaasce.  At  tin:  ..nnr  time,  the  chain  measured  by  Delamhre  and 
Heehaia,  has  been  corrected  in  its  intermediate  part,  and  in  its  final  result 
m  the  base  at  Perpignan. 

France  divided  into  twenty-one  quad  ri  late  rata,  by  these  great  ■ 

I  and  parallel  chains,  is  proposed  to  1m?  subdivided  by  a  net-work  of 

•  r-li.il  triangles,  having  their  summits  coincident  with  the  elevated 
minti  "l  'Ii  nrmee,  and  with  the  more  remarkable  edifices.  A  triangu- 
secondary  order  is  then  to  connect  these  guiding-points,  with 
11  those  that  are  essential  to  tin  local  I. ■[■■>;■  r:ij>li ies.  Lastly,  the  mod 
i noiit,  (Le  Cadastre,)  commencing  with  this  last  ntBOolaV 
ion,  will  till  it  entirely  by  the  actual  surrey  and  measurement  of  idl  l In- 
listinct  properties  which  occupy  the  soil  of  France. 

When  these  triangulations  shall  be  completed,  the  positions  of  forty 
housand  points  will  be  mathematically  detarnilned,  mm  there  will  be 
[irea  iade,  longitude,  and  altituil-   nh.ii  to,  their  height 

ihove  the  mean  level  of  the  sea). 

triangulations,  it  must   be  confessed,  have   proceeded    hut 
ilowlv  :(0.    An  act,  of  no  very  scientific  character,  dispersed  the 

»rps  of  Ingenieur-gtograpftcs,  which  had  been  exclusively  filled  np  till 
183),  from  the  !.,■■:,  PotyteeAmqye.  Henceforth  confounded  with  the 
>/Scers  of  the  ttaff,  and  liable  to  services  foreign  to  geomeVv^,  «n\  \swire. 
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favourably  regarded  by  power,  the  real  geographers  of  die  map  of  Franc; 
will  diminish  in  number,  as  their  special  OOCUpation  A  They  wil 

bo  longer  hurt  that  exclusive  employment  which  excJui  la  to 

excellence.  Let  us,  at  least,  give  utterance  to  our  hopes,  that  those  who 
still  survive,  tuny  Ik-  constantly  employed  to  finish  the  great  work  which 
they  commenced.  It  would  he  disgraceful  to  the  nineteenth  century, 
and  to  a  government  friendly  to  the.  arts,  if,  under  its  auspices,  a  di«ia- 
guished  undertaking  of  the  fallen  dynasty  should  degenerate  as  it  advance* 
towards  completion,  and  if  men-  military  expedition  should  hesubsth 
in  works  of  this  nature,  for  scientific  labour.  Let  us  declare  openly,  th..: 
neither  tin1  total  cost,  nor  the  graphic  excellence,  nor  the  magnificent 
■auk  of  the  platM,  will  alone  constitute  the  run].  of  Franco  a  mora 
of  which  the  nation  may  be  proud.  The  ultno.it  rigour  of  mathematical 
precision  must  pervade  the  whole,  and  enter  into  the  minutest  detail  of 
the  operations.  This  is  the  kind  of  perfection  for  whii  b  the  Academy 
must  plead,  aa  they  would  for  a  national  distinction  which  ought  to  be 
sacredly  maintained. 

The  mathematical  position  of  all  the  important  points  being  ascer- 

!.  there  would  remain  to  he  Ic  eribed  the  nature  itself  of  the  soil 
This  is  the  object  to  be  attained  by  the  geological  map  of  France,  undcr- 
u  for  the  service  of  tbe  natural  sciences,  and  the  productive  arts. 
Attempted  sixty  years  ago,  under  the  patronage  of  Lavoisier,  but  I 
by  the  Revolution,  it  was  recommenced  in  1835,  by  three  students  of  the 
it  J'o/i/ii-rlniif/ii.-;  the  first  in  rank  as  in  age,  M.  Brochant,  is  already 
a  member  of  the  Academy  and  director  of  the  undertaking,  of  which  lie 
furnished  the  plan;  the  second  has  been  elected  in  the  present  year, fa 
the  present  month  even,  to  take  his  scat  amongst  us;  the  third  stands  in 
the  first  rank  of  those  who  were  the  competitors  and  rivals  of  bis  dii- 
tinguished  fellow-labourer. 

MM.  Elie  de  Beaumont  and  Dufiresnoy  have  devoted  ton  years  of 
travel,  exploration,  study,  and  discovery,  in  the  examination  of  the  wholr 
territory  of  France,  and  of  those  of  the  adjacent  countries  of  England, 
Spain,  Italy,  Switzerland,  and  Western  Germany,  for  the  purpose  of  col- 
lect.iiig  tin  materials  of  this  map.  U  is  so  far  advanced,  that  the  primor- 
dial lines,  the  intersection  of  the  principal  strata,  and  the  visible  soil 
m.  ilnady  drawn  and  engraved.  When  it  shall  have  received  the 
bahsungs,  the.  marginal  boundaries,  and  the  references,  it  will  be  in  every 
respect  equal,  and  in  some  respects  superior,  to  the  celebrated  geologic*! 
map  of  England. 

The  maps  of  the  detail,  which  are  intended  to  exhibit  a  con., 
and  minute  topography  of  our  mineral  riches,  and  which  I  shall  designate 
the  national  geological  assessment  (Le  Cadastre  Geotogique)  of  the  coun- 
try, have  been  commenced  by  the  departments.  These  maps  tak> 
their  marginal  boundaries,  and  for  their  guiding-points,  the  principal 
s  and  the  fundamental  data  of  the  general  map.  Several  of  the 
dcpartemental  councils  have  already  granted  the  necessary  funds  for  the* 
provincial  undertakings :  and  there  is  far  too  much  knowledge  and  lor* 
of  excellence  diffused  among  these  elective  bodies  to  permit  the  suppo- 
sition, that  any  one  of  them  will  refuse  to  make  the  sacrifice  from  which 
will  follow  so  much  useful  information,  \>cw&w&  to  ^\o&.\.>»e.v>  em 


TUB   MATHEMATICAL  fccntXCEO  W   FHAWCT.  -'•'•• 

ri-e,  to  manufactures,  to  the  requirements  of  private  life,  and  to  the 
Hie  service. 

Engineers,  reared   in    the  illustrious  tcliool  of    Monge,  could   not  " 
perpetually  occupied  in  the  study  of  immense  and  varied  territories, 
ich  it  was  their  duty  to  describe,  without  indulging  occasionally  in 
:  ap  i  of  the  principles  of  the  higher  geometry,  and  of  mechanics, 

geology.  M.  Elie  de  Itcaumont  has  done  this  with  the  greatest  sue- 
■,  in  his  novel  and  prolific  notion  of  the  successive  elevation  of  the 
•at  mineral  beds  which  constitute  the  crust  of  the  globe. 

The.  application  of  the  mathematical  sciences  to  those  which  are 

•latural  ones, — to  the  wants  of  the  productive  arts, — to 

blic  works,  of  which  we  hare  presented  such  fine  example*  from  works 

rr  which  the  Academy  presides,  tonus  the  most  remarkable  character- 

ic  in  the  actual  progress  of  In  "wledge. 

Tin-  theory  of  beat  promulgated  by  Fourier  mill  excites  attest 
d  r. .  thai  'lev,  lopemeuts.     It  has  been  made  the  subject  of  a 

ge  work  I 

Effects,  "hi.  h  the  reduction  of  heat  by  chemical  means  cannot  pro- 
ice,  are  nowaccci!ii|,li-li  >l  by  mechanical  agency.  In  I  B80,  the  Academy 
warded  the  gas-compressing  machine  of  M.  ThlloriCT.  Chemistry,  by 
e  use  of  this  apparatus,  may  be  furnished  with  carbonic  acid  gas,  first 
I  a  liquid  form,  and  afterwards  solidified.  These  transformations  are 
ttremciv  important, 

•  rresponding-membcr  of  the  Academy,  M.  Mclloni,  has  coinmu- 
icated  to  us  new  fects  relating  to  nidiant  heat,  and  hnx  reduced  th.  in  to 
dculation.  M.  Hint,  to  whom  we  are  indebted  for  u  report,  or  rather  for  a 
anted  treatise,  on  the  experiments  of  M.  Mclloni,  has,  by  his  own  labours, 
(tended  the  application  of  mathematical  analysis,  to  chemistry.  The 
benomennof  circular  polarization  reduced  to  calculation,  have  been  made 
to  of  by  him  to  explain  some  remarkable  facts  in  organic  chemisty.  This 
ibject,  so  perfectly  new  to  the  world,  has  engaged,  for  many  years,  the 
in  of  M   Biot. 

Irani,  Volta,  CErsted,  and  Seebeok,  mete  tin-  observers 
f  those  primordial  facts  in  electricity,  galvanism,  and  magnetism,  from 
Kavc  tlowod  such  vast  series  of  phenomena;  but  philosophers  of 
Vance  were  the  fir^tto  discover  the  laifl  of  their  theory-  On  these  are 
ased  the  reputation  of  Coulomb  and  M.  l'oisson,  in  electric  statics,  and 
utt  of  MAI.  Ampere*,  Arago,  Biot,  Sorart,  mid  Snvary,  in  dynamic 
lectricity. 

From  the  midst  of  these  philosophers,  M.  Bocqucrcl  has  opened  a 
ath  for  himself.  He  has  attacked  chemistry  with  Weapon!  of  his  own  pre- 
aration,  to  subdue  her  to  the  dominion  of  mathematical  laws.  Electricity 
nd  galvanism  are  the  powers,  or  to  speak  more  correctly,  the  single 
ower,  which  he  employs.  Gifted  by  nature  with  extreme  delicacy  of 
tie  organs  of  sense,  and  exquisite  power  of  observation,  we  may  justly 
Otitic  him  the  Wollaston  of  France.  Apparatus,  almost  microscopic,  is 
ancient  to  enable  him  to  measure  the  grandest  operations  of  the  powers 
vhicl:  "hjects  of  his  contemplation.     He  detects,  and  appreciate! 

ritb  astonishing  sagacity,  the  two  electricities,  n»  t\w.\   iV\eV>^  <\una- 

*  Since  dead. 
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selves  in  the  production  of  chemical  action.  He  has  improved  the  tbermo- 
•Itctrii  pil<-.  and  given  it  additional  value,  by  the  importance  of  his 
n 'plications.  With  metallie  tlm-ail-  nf  extreme  tenuity,  he  measure* 
the  temperature  of  the  interior  of  animals  and  of  man,  compare*  their 
variation  i  in  different  ports  of  the  organic  system,  and  oven  those  of  tl* 
same  part  when  affected  by  disease.  A  process  entirely  novel,  and  ex- 
tremely valuable  to  medical  science. 

During  a  visit   to  the  frontiers  of  France  and  Italy,  mode  1>t  this 
philosopher  and  M.  Breschet,  the  colleague  of  his  later  experiments,  thej 
.seized   the   opportunity  of  applying  their  instruments   and  procc 
other  phenomena,  the  observation  of  which  has  enabled  them  to  extend 
still  further,  the  domain  of  science. 

It  i«  by  these  means  that  the  applications  of  mathematical  science 
are  extended,  even  to  the  phenomena  of  animal  organization. 

Acoustics  are  now  employed  to  examine,  the  intensity,  the  v.. 
and  the  rhythm,  of  sounds,  emanating  from  the  heart,  and  from  the  lungs, 
for  the  purpose  of  deciding  npon  the  healthy  or  the  diseased  state  of  thou 
organs;  the  nature  and  degree  of  any  morbid  affection,  are  also  ascertained 
by  the  same  agency. 

M.  Magcndie,  our  coDeague,  has  been  induced,  by  some  ingenious 
reasonings,  to  borrow  from  mechanical  laws  his  explanation  of  the  normal 
sounds  of  the  heart,  and  which  be  refers  to  the  oscillation  of  that  organ. 

Our  colleague,  M.  Flourens,  seeks,  in  the  mechanical  pressure  exer- 
cised upon  the  brain,  an  explanation  of  the  condition  of  those  persons  alio 
undergo  the  operation  of  trepanning,  and  even  of  the  effects  of  tlt« 
operation.  With  the  skill  of  an  able  phr/sicien,  he  studies  the  respiration 
of  fishes,  and  explains  the  hydrostatic  process  by  which  these  animals 
inhale  more  free  oxygen  in  water,  which  appears  to  afford  them  so  Iritis, 
than  they  do  in  the  atmosphere,  where  this  vital  gas  is  in  abundance. 

M.  Duiroehet,  who  has  communicated  to  us  so  many  facts,  the  fruit 
of  bis  ingenious  observations  on  the  internal  dynamics  of  vegetables,  has 
pushed  his  investigations  into  the  mechanism  of  the  respiration  of  insects, 
both  aquatic  and  aerial.      With  this  view  he  has  examined  the  clu 
processes  which  are  carried  on  during  this  act  of  their  existence. 

I  am  far  from  having  enumerated  :dl  the  recent  modes  in  which 
mathematics  have  been  applied  to  natural  science.  I  have  not  erm 
hinted  at  its  application  to  that  of  politics,  and  of  social  economy,  nor  to 
the  subject  of  population.  Having  individually  taken  a  part  in  these 
discussions,  I  shall  pass  them  unnoticed. 

But,  in  this  sketch,  rapid,  incomplete,  imperfect,  I  ask  with  confi- 
dence. Do  you  not  recognise  the  ever-increasing  utility  of  scicm- 
extent  of  her  benefits,  the  sublimity  of  her  titles,  even  during  the  short, 
embarrassed,  and  turbulent  period  to  which  I  have  confined  myself  I 
The  sciences  must  have,  therefore,  of  necessity,  a  vital  energy  peculiar  to 
themselves;  a  progressive  power,  superior  to  the  obstacles  of  time,  of 
things,  and  of  miui.  Human  passions,  vulgar  ambition,  and  party- 
interests,  pass  away,  but  the  labours  of  science,  the  sacrifices  made  fit 
her  sake,  the  victories  borne  off  in  her  name,  remain;  and  contribute  to 
the  enlargement  of  that  splendid  and  ptontabfo  heritage  on  which,  at  tic 
present  day,  is  based  her  real  gnnAeui. 
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have  now  enumerated  some  of  the  advantages  of  geology,  and  »• 

nuiw  attending  the  »tudy  of  it ;  and  is  it  to  1*  wondered  tluit 
•  science  possessing  such  attractions,  so  important  in  its  result*,  so  fertile 
in  new  discoveries,  and  whose  loft)- and  boundless   'peculations   posies* 
i  almost  poetic,  should  be.  remarkable  for  die  enthusiasm  with 
li  it  inspire*  its  votaries,  or  that  their  number  should  daily  increase* 
There   are  tho».-,  however,  who,  admitting  all  that  can  be  -urged  in  its 
{■roar,  would  yet  dissuade  us  from  the  study,  as  opposed  to  the  highest 
and  bed   Interest  of  mankind,  by  tending  to  undermine  our  belief  in  the 
truth  of  the  Sacred  Records.     To  these  objectors,  whose  motives  we  must 
respect  though  wo  cannot  applaud  their  judgment,  we  would  reply,  that 
their  advice  appears  to  argue  a  lurking  distrust  of  the  truth  of  what  they 
profess  to  believe;  for  it  amounts  ton  recommendation  that  we  should 
close  a  great  and  important  chapter  in  the  volume  of  God's  works,  lest 
it  should  bo  found  at  variance  with   the  volume  of  his  Word.     Con- 
ing falsehoods  there  mny  be;    but  truth  can  never  be  opposed  to 
truth,  however  they  may  differ  in  their  principles,  and  in  the  means  by 
1 1  wo  obtain  a  knowledge  of  them.     We  could  never  have  become 
acquainted  with  the  relations  of  man  to  his  Creator,  mid  with  God's 
Providence  in  his  dealings  with  man,  which  is  moral  truth,  except  by 
means  of  Revelation;  neither  in  the  absence  of  a  revelation  of  physical 
truth,  can  ire  discover  those  secondary  cause*,  by  means  of  which  the 
ial  world  is  governed,  except  by  observation,  experiment,  and  in- 
duction ;  anil  as  long  as  we  adhere  honestly  to  thnt  causo  wc  never  can 
Slrivc  at  anything  but  truth.     The  study  of  the  material  world  is  nowhere 
prohibited,  I. nl.  on  the  contrary,  lias  the  express  sanction  of  many  pas- 
sages of  Scripture.     Great,  says  the  Psalmist,  art  Ike  works  (if  the  Lord, 
tovg/tl  out  qf  all  thrm  that  have  pleasure  therein  ;    and  In-  never  breathes 
more  rapturous  devotion,  nor  rises  to  loftier  strains  of  poetry,  than  when 
expatiating  on  the  beauty  and  the  wonders  of  creation.     It  is  true  there 
ire  some  natures  which  convert  into  poison  that  which  to  others  is  whole- 
some nutriment,  and  there  are  some  minds  which  betray  a  morbid  eager- 
ness to  discover  in  every  new  fact  in  physical  science  an  argument  against 
the  truth  of   Kevetntion.      But  are  we   t"  abstain   from   what  i*   in   itself 
good  because  others  pervert  it  to  evil  ?     If  we,  from  a  laudable,  though 
mistaken  seal,  abjure  the  study  of  natural  science,  the  infidel  and  US 
ic  will  not.     They,  on  the  contrary,  will  pursue  it  the  more  eagerly 
the  more  likely  they  think  it  to  afford  a  position  from  which  revealed 
MHgion   may    bo   successfully  assaulted.     Surely,  then,   the   believer, 
instead  of  leaving  them  in  possession  of  the  field,  ought  to  consider  the 
Study  of  natural  science  an  imperative  duty,  that  he  may  be  able  to  i"il 
Such  assailants  with  their  own  weapons;  for  if  he  enter  the  contest,  as 
too  many  injudicious  advocates  have  entered  it,  unacquainted  with  the 
nature  of  the  phenomena  hearing  on  the  (yuesAAon,  axA  "vgMsrwvX  «S. 
the  comUiiona  of  die  problem  he  undertakes  to  soWe,  to  can.  ot&\j  \wvwi 
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(liwniHt  on  the  cause  which  he  attempts  to  serve.  The  assailants  of  Revela- 
tion usually  assume,  and  too  many  of  its  defender*  argue  on  tin-  aMump- 
ii..n,  rii.it  we  have  reason  to  expect  a  system  of  physical  science  in  the 
Sacrftd  Writings;  but  the  slightest  consideration  of  the  purpose  for 
which  they  were  given,  must  convince  \is  that  such  a  revelation  would 
lu-ivc  been  quite  at  varinncc  with  their  professed  object.  That  object  was 
to   make   man  acquainted    with  hh   relations    to   In  —with  hit 

original  state — his  prCMOt  condition — his  future  hopes.     Such  a  cora- 
BMinicatiou  contained  too  much  that  was  humiliating  to  h»imnn  pride,  to 
obtain  a  ready  acceptance,  notwithstanding  the  high  credential 
it  was   supported:   and   to  have  connected   with  it  a  system   of  physical 

nee,  opposed  to  the  prevailing  notions  respecting  the  materiid  • 
instead  of  facilitating  its  root  ption,  would  hare  afforded  fresh  grounds  for 
incredulity,  h_>   the  announcement  of  facts  ;ipp:n.  m'K   conti  dieted  by  the 
evidence  of  the  senses.     Moreover,  to  have  made  physical  truth  the  sub- 
ject of  revelation,  would  have  destroyed  its  great  use  us  an  pxer 
reasoning  powers;  and  would  have  deprived  it  of  its  highest  inter 
superseding  all  discovery,  and  leaving  to  us  only  the  ta*k  of  committing 
i  inoiy  what  was  plainly  recorded. 

The  object  of  Natural  Religion  is  to  trace  the  Author  of  Nature  in  his 
works;  and  with  this  physical  science  has  an  intimate  connexion.     It 
object  of  Revealed  Religion  is  the  providential  history  of  man;  and  with 
this  natural  science  has  only  an  incidental  connexion,  arising  out  ol 
physical  tacts  as  are  mentioned  in  the  course  of  that  history. 

W  a  have  already  briefly  noticed  the  manner  in  which  geology  con- 
firms and  extends  the  evidences  of  natural  religion.  Before  we  proceed 
to  examine  its  bearings  on  the  few  physical  facts  rocorded  in  the  Inspired 
Writings,  let  us  consider  the  case  of  astronomy  with  respect  to  those 
writings.  Astronomy  may  be  regarded  as  a  nearly  perfect  leienc  ;  and 
its  conclusions  rest  upon  a  basis  which  cannot  be  shaken — mathematical 
demonstration,  the  highest  degree  of  proof,  of  which  truth  is  suscep 
Yet  we  do  not  find  in  the  Scriptures  the  remotest  hint  by  which  evens 
clue  might  be  obtained  to  those  great  astronomical  truths,  which  haw 
been  slowly  and  laboriously  worked  out  by  the  process  of  observation  and 
induction.  On  the  contrary,  every  notice  of  those  subjects  is  such  as  to 
favour  popular  notions,  derived  from  the  first  sensible  appearances  of  the 
heavens  and  the  earth.  But  surely  we  are  not  therefore  called  upon  by 
true  religion  to  reject  a  system  of  physical  truth,  founded  on  the  clearest 
demonstration,  any  more  than  we  are  required  by  sound  philosophy  to 
disbelieve  a  revelation  of  moral  truth,  supported  by  its  appropriate  train 
of  moral  evidence  and  credible  testimony.  Ought  we  not  rather  to  con- 
sider the  manner  in  which  the  phenomena  of  the  natural  world  are  spnktn 
of  in  flie  Scriptures  as  a  proof,  that  the  moral  destiny  of  man  is  all  (hit 
has  been  revealed  ;  that  the  phenomena  and  laws  of  the  material  world 
are  left  to  be  discovered  by  human  reason ;  and  that,  when  speaking 
incidentally  on  subjects  connected  with  physical  science,  the  language  of 
Inspiration   has   been  accommodated   to  popular  notions  and    sensible 

appeal .11 b,  in  the  same  manner  that  when  speaking  of  his  own  inoonv 

prchcnsihfc   attributes  the    Almighty   has  adopted  language  suited  to 
liutnnn  comprehension. 
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No  aane  person  would  now  attempt   to  OTUthrow  tin 

r  omy  by  appealx  to  I  be  text  of  81  riptnro.     lint  astronomy 
va*  not  always  in   il  Mate.     Ii  ha-  I  i>f  onr 

wence  thai  it  is  scarcely  yet  out  ot"  its  en  lie;  and  its  present  state  may 
he  compared  to  that  of  oatronooiy,  when  the  discoveries;  of  Galileo  were 
itemed  hostile  But.  aftei  all,  the  fuels  hittierto  brougl. 

light  by  the  research)  -  of  geology,  are  more  in  accordance  with  the  text 
tf  Scripture  than  are  those  of  astronomy.  What  •  an  be  gathered  E 
the  brief  account  of  the  .  rcation,  contained  in  thi  Bret  chapter  of  Genesis, 
more  than  this.;  that  tlic  world  was  not  self-existent  and  eternal;  that  it 
was  called  into  being  by  the  fiat  of  an  Almighty  Orstttor;  and  that, 
though   he  could   have   produced    it    in   an   is  cow 

behold  it.  with  plants,  and  furnished  with  inhabitants,  il  was  Hi  pleasure 
to  proceed  gradually  in  the  work  of  creation;  and  that  man  wu  the  lost, 
as  he  is  the  noblest,  of  his  Maker's  works?     And  what,  wc  would  :ig:un 

is  there  in  the  phenomena  of  geology  inoousiatcut  with  thiol  It 
may  be  doubtful  whether  we  see  the  remains  of  the  curliest  races  of 

-  by  which  the  waters  were  inhabited;  and  there  may  be  b  diflavmra 
of  opinion,  in   the  present  state  of  our  knowledge,  whether  there  WtM 

any  animals  of  the  higher  orders  ■• tmporoij,  as  inhahitaiitl  of  the 

land,  with  those  marine  nice*,  whose  remains  We  find  in  the  OBCD 
state;  but  the  recent  origin  of  man,  as  we  have  before  shown,  does  not 
admit  of  a  doubt.  On  that  point  all  geologists  are  agreed, — those  who 
believe  the  Sacred  Records  and  those  who  do  not;  and,  u  Oarierhni 
said,  we  cannot,  from  geological  monument*,  dots  the  introduction  of  tat. 
human  nice  upon  the  earth  ut  u  more  remote  period  than  about  six 
thousand  years  ago. 

With  regard  to  the  time  occupied  in  the  gradual  work  of  cre.11 
there  have  been  differences  of  opinion  arising  out  of  the  text  itself,  inde- 
pendent of  any  geological  investigations;  and  though  the  majority  of 
commentators  have  maintained,  that  by  the  days  of  creation  an  1  ■>  be 
understood  periods  of  time  equal  to  that  in  which  the  earth  performs  a 
rtrolution  on  it*  axis,  others  have  contended  that  they  might  be  periods 
of  long  and  definite,  though,  to  us,  unknown  duration. 

J'.ut  this  extension  of  the  term  is  by  110  means  necessary;  for  the 
phenomena  of  geology  may  be  reconciled  with  the  Mosaic  account  nf  the 
creation  by  the  supposition  that,  after  God  had,  "in  the  beginm 

Created    the    heaven    and    tin-    earth,  a   long,  undefined    period,    may  have 

elapsed,  during  which  u  series  of  revolutions  may  have  taken  place,  which 
are  passed  ovei  in  ulence,  as  being  totally  unconnected  with  the  history 
of  the  human  nice;  that,  at  the  termination  of  this  period,  the  earth  was 
in  the  chaotic  state  described  in  the  second  ver.se  of  Genesis;  and  that, 
ctt  this  point,  the  narrative  of  the  six  days  of  creation  commences;  during 
which  the  earth  was  again  restored  to  order,  covered  with  the  osuti 
races  of  plants  and  animals,  and  finally  made  the  abode  of  man.  tin 
I  intcrpri  tation  of  the  term  day.  whether  it  be  restricted  to  d,iv->  of 
twenty-four  hours,  or  be  extended  to  periods  of  definite  but  unknown 
duration,  a  difficulty  trill  remain,  connected  rather  with.  astronomy  than 
with  geology.  This  difficulty  is,  that  according  to  the  received  interprc 
tation.  the  sua  was  not  created  till  the  fourth  day.    V,  \VkuSbw.,  <&» 


a  ropui.AH  coiicsb  or  oi»i.oov. 


word  day    is    to    be   taken    in   its   ordinary  acceptation,    those  daw 
that  succeeded  die  Croatian  of  the  sun  mint  have  been  Vcrent 

fan  those  that  preceded  that  event;  and  if,  by  days,  we  are  to  under- 
stand long  period*,  then,  during  three  of  those  long  periods,  the  forth 
must  have  existed  independent  of  those  laws  of  gravitation  of  which  the 
sun  is,  to  our  system,  the  centre,  and  not  only  mast  it  have  so  existed, 
but  during  one  of  those  long  periods  it  must  hare  been  clothed  with 
vegetation,  "  herb  yielding  seed,  and  fruit-tree  bearing  fruit,"  without  the 
aid  of  solar  influence.  Hut  this  difficulty  will  be  removed  by  adoptiag 
the  interpretation  suggested  by  Dr.  Ilucklaud,  in  Ins  recently-published 
liridgeivater  Trtnliie. ;  that  the  sun  and  moon  were  not  called  into 
existence  on  the  fourth  day;  that  they  were  then  prepared  and  ordained 
to  certain  offices  of  high  importiuice  to  mankind,  who  were  shortly  to  bt 
iicd.  A. 'unling  to  this  interpretation,  the  heaven  and  the  earth, 
declared  in  tl»!  first  verse  to  have  been  created  by  God  in  the  beginning, 
mean  the  universe,  including  the  sidereal  systems,  with  the  planets  end 
i  lnii  Mil  lliirg;  the  earth  being  specially  mentioned,  as  the  subsequent 
scene  of  those  creative  operations,  which  were  about  to  l>e  d<» 
A  long,  undefined  period,  to  which  we  have  1"  fore  alluded,  between  this 
I'iimmhv,  creation  and  the  present  order  of  things  is  supposed  to  havs 
terminated;  and  with  it  to  have  terminated  a  long  series  of  gee]' 
epochs.  This  would  be  the  ooaunenoement,  or  evening,  of  the  first  day, 
when  the  earth  lay  in  confusion  and  emptiness,  the  wreck  and  ruin 
former  state,  involved  in  temporary  darkness  and  a  temporary  state  of 
submergence.  The  work  of  the  first  morning  was  to  dispel  the  durknON 
that  overspread  the  ancient  earth.  On  the  third  day  the  waters  wcm 
commanded  to  be  gathered  into  one  place  and  the  dry  land  to  appear; 
but  neither  land  nor  waters  are  said  to  have  been  created  on  that  day. 
The  some  interpretation  may  be  applied  to  the  fourteenth  and  four 
following  verses;  what  is  there  stated  respecting  the  celestial  luminaries 
appearing  to  be  spoken  without  any  regard  to  their  real  importance  is 
the  universe,  but  solely  with  reference  to  our  planet  and  the  human  race. 
Light  may  have  been  re-admitted  to  the  earth  on  the  first  da) 
exciting  cause  of  light  remaining  obscured  by  mists  which  hung  over  the 
earth,  and  the  further  purification  of  the  atmosphere,  on  the  fourth  day, 
may  have  caused  the  sun.  moon,  and  stars  to  re-appear  in  the  finnamcai. 
and  to  assume  their  new  relations  to  the  human  race  and  the  recon- 
structed earth. 

The  declaration,  in  this  place,  that  God  made  them,  will  then 
merely  be  a  repetition  and  amplification  of  part  of  the  first  verse,  intended 
to  warn  the  Israelites  against  that  early  and  prevalent  superstition  • 
led  to  the  worship  of  the  host  of  heaven.  These  explanations,  by  which 
the  letter  of  the  text  of  Genesis  is  reconciled  with  geological  phenomena, 
are  supported  by  Dr.  Duckland,  by  the  authority  of  Hebrew  critics,  and 

vend  learned  and  pious  divines.     lie  further  shows  that  it  hod 
been  a  question  among  theologians,  whether  the  first  verse  of  Gi 
tttlght   to   be  considered,  prospectively,  as  a  summary  announce: 
that  creation,  the  details  of  which  are  given  in  the  records  of 
successive  days,  or  as  an  abstract  statement,  that  the  universe  was 
by  God,  without  defining  the  period  when  v\\a\  cieaXvso.  \«&  ^lara-,  aid 
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is  also  stated,  on  the  authority  of  the  Regius  Professor  of  Hebrew,  ;it 
cford,  that,  in  some  old  edition*  of  the  English  iiiK].-.  iu  which  there 
no  division  into  Tun**,  there  i»  a  break  Ml  the  end  of  what  i*  now  (lip 
rond  Terse;  and  that,  in  Lather's  Bible  (Wittenberg.  153"),  there  is, 
wwover,  the  figure  1  placed  against  the  third  verso,  as  being  the 
ginning  of  the  account  of  the  creation  of  the  first  day. 

Referring  those  who  are  desirous  of  seeing  this  question  more  fully 
Kossed,  to  the  interesting  volume  from  which  the  above  abstract  is 
ken,  we  shall  conclude  this  part  of  the  subject  in  tbe  words  with  wl 
r.  Buckland   conclude*  his  chapter  on  the  consistency  of  geological 
scoTcrw-s  with  Sacred  history. 

"  After  all,*  he  say*.  "  it  should  be  recollected  that  the  question  is 
it  respecting  the  correctness  of  the  Mosaic  narrative,  hut  of  our  inter- 
etation  of  it;  and  still  further  it  should  he  borne  in  miml,  tli.it  the 
ijcct  of  this  account  was  not  to  state  in  tvhai  noaaer,  but  by  ivAoss,  the 
orid  was  made.  As  the  prevailing  tendency  of  men,  in  those  early 
lys,  was  to  worship  the  most  glorious  objects  of  nature,  namely  the 
in,  and  moon,  and  stars,  it  should  seem  to  have  been  one  import 
in i  in  the  Mosaic  account  to  guard  the  Israelites  against  the  polytheism 
'•'.try  of  the  nations  around  them,  by  announcing,  that  all  these 
leant  celestial  bodies  wen  no  gods,  but  tin-  w.n-k  "t'ooe  Almighty 
t,  to  whom,  alone,  tho  worship  of  mankind  was  due  "." 

Having  thai  endeavoured  to  show  that,  a*  regards  the  recent  origin 

i  human  race,  the  researches  of  geologists  confirm  the  Sacred  narru- 
ve;  and  that  the  high  antiquity  which  they  chum  for  the  globe,  on  the 
'idence  of  a  vast  series  of  extinct  races  of  organixed  bodies,  entombed 
i  tho  earth's  crust,  is  by  no  means  inconsistent  with  the  literal  inteqire- 
ition  of  that  narrative,  the  only  remaining  event  mentioned  in  Scripture 
hich  can  have  any  connexion  with  geology  is  the  m  natal  Deluge. 

Phenomena  of  two  opposite  kinds  have,  ut  diffcrvnt  tinu-v,  In  en  ap- 
oaled  to  aa  evidences  of  that  event, — the  organic  remaina  contained  in 
ii  stratified  rocks,  and  the  loose  covering  of  gravel,  clay,  ami  sand,  dia- 
ibuted  over  the  surface  of  the  earth. 

he  study  of  the  structure  of  the  earth  first  began  to  attract 
•e  attention  of  Europe,  in  the  beginning  of  tin-  sixteenth  century,  the 
tarinc  remains  discovered  gave  rise  to  much  discussion  ;  some  main- 
lining that  they  wen:  not  real  remains,  hut  mere  sports  of  Nature, 
inued  by  what  they  called  a  "  plastic  force,"  which  had  power,  it  woe 
ill.  to  fashion  stones  into  the  forms  of  organic  bodies.  Others  con- 
tacted that  they  were  the  real  exuvue  of  animals  that  had  lived  and 
ied  on  the  spots  where  their  remains  occurred ;  and  others  again  con- 
tuded  that  they  were  left  in  their  present  situations  by  the  Xoachian 
Icluge,  to  the  transient  action  of  which  they  attributed  the  formation  of 
te  Stratified  rocks,  in  all  their  vast  thickness,  with  their  almost  infinite 
ibdivisions,  and  with  all  their  successive  groups  of  extinct  races. 

More  than  a  century  was  spent  in  proving  the  animal  origin  of 
MM  remains,  and  in  refuting  the  notion  of  their  having'been  produced 
>a  "  fenneutive    process"   or   "a   plastic   virtue,"  and   lor   more   than 

Ker  century  and  a  half,  the  discussion  was  maintained  whether  thev 
•  /Jiicfclsnd's  Bri-iyercuter  Trcatite,  xo\.  ».,  v-  3V 


272  -\    rOFOLAN   COI  MB    01 

were  the  remains  of  animals  gradually  accumulated  at  the  bottom  i 
Ma,  raheeqaently  ranvnii  id  into  dry  land,  or  whether,  they  were  left  by 

the  deluge  of  the  sacred  writings.      Tin-   latter   Opio 
abandoned  by  geologists  till  the  close  of  the  eighteenth  century;  "Inn 
Werner,  i"  Germany,  and  Smith,  in  England,  had,  independent  of  each 
Other,  established  the  order  of  succession  of  the  stratified  rocks;  nad 
Hmith  had  proved  that  each  group  of  strata  is  characterized  by  it: 
liar  group  of  organic  remains.      The    researches   of  Cuvier  amom 
extinct animali  of  the  tertiary  formations  of  the  Pari-  basin  were 
frlat  affording  additional  proofs  of  the  gradual  accumulation  of  straw, 
and  of  the  remoteness  of  the  forms   of  mammalia  embedded  in 
those  comparatively  modern   rocks,   from  any  forms   now  living   on   tin: 
face  of  the  earth. 

About  tlir  same  time,  the  notice  of  observers  was  attracted  to  the 
water- ihov.mI  grav..'I,  and  other  phenomena  indicating  the  passage  of* 
large  body  of  water,  at  a  recent  epoch,  over  a  great  part,  not  of  Europe 
only,  but  of  the  northern  hemisphere.  This  gravel  is  composed  chiefly 
of  fragments  of  the  rocks  of  the  neighbourhood  in  various  states  of 
attrition,  mixed  with  others  which  must  have  been  drifted  from 
tanoe,  and  are  now  found  considerably  to  the  south  of  the  rocks  from 
which  they  have  been  derived. 

Huge   blocks  of  granite  and  other  rocks  dispersed  through  and 
lying  upon  this  gravel,  are  found  in  situations  far  to  the  south  of 
parent-rocks ;  and  have  frequently  been  lodged,  in  a  most  extraordinary 
manner,  high    on  the  flanks  of  chains   of  mountains,  between    >■ 
and  the  chains  from  which  they  were  derived,  wide  and  deep  ridleyi 
intervene.     Bones  of  mammiferous  quadrupeds,  of  existing  genera,  bid 
of  species  extinct,  or  existing  at   present  only  in  warm  climates,  ore 
found   i"  tlii*  diluvium,  mixed  with  some  that  are  now  inhabitap 
Europe;  and,  within  the  laat  live  years,  fragments  of  marine  shells,  erf 
existing  species,  have  been  discovered  in  if,  in  various  parts  of  Great 
Britain  and  Ireland,  sometimes  at  considerable  heights. 

These  evidences  of  diluvial  action  were  next  connected  by  geolo- 
gists with  the  Noachian  Deluge,  and  with  much  more  prohnhilii  | 
the  origin  of  the  stratified  rocks  had  been  referred  to  that  event, 
hypothesis,  first  propounded  by  De  Luc  and  other  observers,  was  warmly 
taken  up  by  Dr.  Buck  land,  who  gave  to  this  transported  gravel  the  name 
of  diluvium.     The  new  diluvial  theory  obtained  the  support  and  sanc- 
tion of  Cuvier,  and  soon  became  popular  among  geologists.     There  went 
some  few,  however,  who  ventured  to  dissent  from  it  even  durinj;  ths 
height  of  its  popularity,  objecting  to  it  that  it  represented  the  flood  of 
the  Scriptures  as  an  impetuous  torrent  which  had  greatly  modified  the 
surface  of  the  earth,  excavating  valleys,  transporting  immense  blocks  cf 
rock,  and   covering  hills,  as  well  as  valleys,  «itli   vast   accumulation 
debris ;  whereas  it  should  appear  from  the  brief  narrative  of  that  event 
in  Genesis,  that  the  rise  and  retirement  of  the  waters  was  gradual,  and 
even  that  vegetation  was  not  destroyed  |,y  them.     It  was  more- 

over, that  in  the  gravel  supposed  to  have  resulted  from  this  Deluge,  no 
human  remains  or  works  of  art  hod  ever  been  found,  but  only  the  re- 
tnains  of  animals,  a  large  proportion  o£  Yi\ac\iYs&ou^<Atotvv\TOA's^«e». 


atoiotiY  mot  on>i>tci>  to  sackro  history. 

A*  our  knowledge  .if  the  tertiary  strata  extended,   it  was  found  that 

and    marine    deposit*,    of    gradual    accumulation,  and  be- 

longing  to  different  epoch*,   had  been  confounded  with   thin  .Illinium. 

appeared,  too,  mown  for  Mipposing  that  some  of  the  extinct  v.  I 

ml    Franco,  ;uid   some    of  the   minor   cones   031    t 

flanks  of  Etna,  were  formed  at  an  era  more  remote  than  tli.-it  of  the 

ibited  no  trace*  of  dilu- 
tial  action,  though  consisting  of  loose  scoria'  and  «ind,  which  could  not, 
for  a  moment,  hare  misted  the  rush  of  a  violent  flood.     The  bvettin- 

moreover,  of  i  li<       Beaumont  ritowed  thai  the  nountaii 
of  Europe  had  hern  derated  at  m  v.  ml  distinot  epochs  |  and  geologists 
onnect  the  superficial  gravel  with  theae  period*  ol  elevation, 
apposing  that,  in  some  ease-,   it  bad  been  shot  off  the   ll  ml.-  ol 
nearest  mountains  during  their  elevation,  or   that   the   violent    agitation 
nlo  which  parts  of  the  ocean  bad  been  thrown  by  the  sudd,  d  aphi  Bring 
M  rise  to  great  waves  which  had  ruined  over  the  laud. 
The  hypothesis  whi«  li  iittrilmt.-.l    ill  tin-  superficial  gravel  in  the   world 
to  one  event,  and  that   the  Noa.  liiaii  deluge,  was  abandoned  sueei-sviv.lv 
Vy  those  who,  for  a  time,  had  been  some  of  its  moat  zealous  support 
Professor  Sedgwick   renounced   it  from   the  chair  of   the  Geological 
n  the  your  1831,  in  the  following  words: — 
■  Bearing  upon  this  difficult  question,  there  is,  I  think,  oxm  great 
negative  conclusion  now  inoontcstobly  established, — th.it  th.-  vast  maeaea 

of  dilu  >  ::il  gr.n-1    Mattered  almost  over  the  Surface  of  the  .    i.-ili.  do  not 

i'.|..-ut  and  tran .-.iinry  |i.-riod.  It  was  indeed  ■  moat  un> 
warranted  conclusion  when  we  assumed  the  contemporaneitj  of  all  the 
Rperfii  ill  gravel  upon  the  earth.  We  saw  tin-  clearest  liaees  nl"  diluvial 
id,  in  our  sacred  histories,  the  record  of  a  general  Deluge. 
Da  this  double  testimony,  we  pave  unity  to  a  vast  succession  of  pheno- 
aot  on.'  of  which  we  perfectly  comprehended,  and  und.-r  the  name 
of  diluvium,  we  classi  d  them  all  together. 

•'  To  seek   the  light  of  physical  truth  by  reasoning  of  this  kind  is, 

m  die  language  of  Bacon,  to   seek  tin    living  among   the   .1.- ad.  and  will 

ad  in  erroneous  induction.     Our  errors  were,  however,  natural, and 

same  kind  which  led  many  excellent  observers  of  a  former  ecu 

tun-  to  refer  all  the  secondary  formations  of  geology  to  the  Noacbian 

gc.      Having  been  a  believer,  and  to  the  best  of  my  power,  a  propa- 

fator  of  what  I  now  regard  as  a  philosophic  heresy,  and  having  more 

n  quoted  for  opinions  I  do  not  now   maintain,  1  think    it 

right,  as  one  of  my  last  ads  before  I   quit,  this  chair,  thus    publicly  to 

wad  my  recantation. 

-  We  ought,  indeed,  to  have  paused,  before  we  first  adopted  the 
ory,  and  referred  all  our  old  superficial  gravel  to  the  action  of 
He  Mosaic  Flood.     For  of  man,  and  the  works  of  his  hands,  we  have  not 
found   a  Singh    dace   among   the   remnants    of  a   former    world  en- 

ln  tii  .i  ancient  deposits.    In  classing  together  distant  unknown 

ations  under  one  name  ,   in  giving  them  a   simultaneous  origin,  ami 
"|  let.  their  date,  not  by  the  organic  remains  we  had  discovered, 

.expected  hypothetically  hereafter  to  A\wnv«  Vr  *Jr«wv, 
'  "n  one  more  example  of  the  passion  v\i\\  v&vftt  vW  w\\\\\ 
U-  T  \0 


il  conclusions,  and  of  tin-  reodineM 
ln>r<  lidcmtion  of  n  A  truths. 

"  Are.  then,  tin1  fir!*  of  our  ippoawd  to  the  Sacred 

lo  we deny  ih-  an  historic  deluge  ?  I  utter!- 

inference.     Moral  unci  physical  truth  may  partake  of  a  common 
liut,  as  far  m  we  are  concerned,  their  foundation*  arc  indept 
have  not  one  common  element,  the  narrations  <>f  a 

.  trophe,  handed  dovm  to  us,  not  in  our  sacred  books  only, 
tradition]  of  all  nation*,  Bust  i    not  ■  word  to  justify  us  ii 
any  mere  ]diyaical  monuments  as  the  intelligible  record*  of 
such  monument*,  at  least,  have  not   yet  been  found,  and  it  is 
haps,  intended  that  they  ever  should  he  fonnd. 
hereafter   discover  the  skeletons   of  ancient  tribes,    and  the  « 
it  art   buried   in  the   superficial  detritus  of  any  large  repot! 
earth;   dun.   and   not  till   then,  we   n  ulatc   al*>ut   to 

and  i  mers,  and  their  numbers,  as  we  novi  speculate  among 

disinterred  ruin-  of  an  nndenl  city, 

"  We  might,  I  think,  rest  content  with  such  a  genera 
this.     Hut  we   may  advance  one  step  further, — History  i 
record   of  passions  and   events  unconnected  with    the   enduring 
mere  material  agents.     The  progress  of  physical  induction. 
Irury,  lead*  US  on  to  discoveries,  of  which  the  men-  light  of  history 
not  indicate  a  single  trace.     But  the  facts  recorded  in  hi 
times,  without  confounding  the  nature  of  moral  and  physical  troth,! 
brought  into  a  general  nccordiuicc  with  the  known  phenomena  of  nstti 
and  sueli  genera]  Accordance  1  affirm  there  is  between  our  historical  tr» 
Hoot  and  the  phenomena  of  geology.     Both  tell  us,  in  a  language  eM 
Badentood,   though   written   in  far  different  characters,  that  i 

-t  •efounxn  on  the  surface  of  the  earth.  Again,  though  we  ha 
not  yet  fboad  the  certain  traces  of  any  great  diluvial  catastrophe,  wB 
we  can  affirm  to  be  within  the  human  period  ;  we  have,  at  1«. 

Kit  paroxysm*  of  internal  energy,  accompanied  by  the  elevation  of  me* 
lain  e.u,:ils   ;i„,|   followed   by  mightv  waves   desolating  whole    region 
jrth,   vren  a  port  of  the  mechanism  of  nature.       And  v, 
•ned,  agiun  and  again,  from  the  most  ancient,  up  to  the  most  mod 
i*  in   the   natural   history  of  the   earth,   mav   have   happened  OH 
aunag  th.-  l,.w  ,houannd  years  that  man  has  been  living  on  its  rartt 
,  L  Z"'l '•;"r,"',>'v-  ***»  ""V  nil  anterior  incrcdibilitv  from  lb 
**■£»; and  we  have  prepared  the  mind,  doubt* 

:M-.^sre,,r,hooriginorlo^ 
l>r    HuoLl,      I  •  *'  Wr'?ht  of  hi*"^c  testimony*." 

'•  'him    ojSLia*  *?>  abandoned  the  theory,  wh 


hk 


onus,  taken   from   a  note   on  this   Subject   in 


>vWh  i  cou^,^!  m  my  Rt.liijuia  Dii„,,;„„lly  18 

""'.  «raa  ■!   wT   **?*<*  CT™»«»  "«ieh   have  aff 
•wwv   ....  *"  ,Wu»*-*w»,  which  overwhelmed  gr 
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tart  of  tli'  '•icn;  m 

uddcn  disappearance  of  tho  ipeciea  of  terrestrial  qoadi  hkfl 

uul  inhabited  these  regions  ;  ly  preceding  it.     I 

dso  ventur  i  hi  <li<-  mi  .1 

l*wr  to  have  l.i  i-cd  Ly  this  grrut  irrup- 

:  water. 

•■'lli  in  nf  tin    fact*,  tii, it  form   the  t-videnee  pr 

this  volume,  is   kepi  distinct   from   lli-  .  of  the  identity  nf  the 

attested  bj  'hem  within  lory.     Discoveries 

vhieh  have  been  mode  xiucc  the  publication  of  this  work  show,  tluit  ninny 
of  thr  animals  therein  described  existed  during  more  than  OM  geological 
period,  preceding  the  eatastro]  dch  they  were  extirpated.     Heuce 

t  seems  probable,  that  tin-  orent  in  'juestion  wia  tin:  but  of  ti 
ecological  rcrolutioBs  that  hare  been  produced  by  violent  irruption 
rater,  rather  tlian  by  the  comparatively  tranquil  inundation  described  iii 
the  Inspired  Narroti 

sgaiast  the  attempt  t<i  identiQ  1 
two  great  historical  and  natural  1.   that,  as   the  rise   od 

Waters  of  the  Mosaic  deluge  b  irprenentc<l  to  have  li.cn  gradual,  and  of 
short  duration,  they  would  have  produced  comparatively  little  OnOUf 
iii    aountr]   overflowed.     Tin    I  ipga  preponderance  of 

i'--  mi 'j  tin    animals  ivi   find  in  cnTos,  nd   in  nperflcoal 

'  diluvium,  and  the  non-discovery  nf  human  hones  along  with 
•  1  other  strong  reasons  fi  ing  then-  species   to  a  period 

t...  1  on  of  ii  mi.    This  uspoftanl  point,  bowever,  etna 

considered  as  completely  icttled,  till  more  detailed  investigations  of 

tnhen    of   the  Phooc-uc,    uiul  nf    the  ililuviul   and    u11um.iI 

formations  shall  havi    taken  place.'' 

if.  then,  we   bi    asked,   arc  then  "<>  tracoi  upon  v  ti ■•  <  .irt U  of  the 

nf  the    inspired  writings?  we    can  only  reply,    in  the  words  abmc 

d  from   Professor  Sedgwick,  that  none  have   yi    l<  •n    Immd,  and 
perhaps  it  is  not  intended  1l1.1t  theyevei   should   be  found  j  01 

adopt  the  nrgurai  nl  respecting  the  Mosaic  Delug ntained  in   tin 

nig  extract  from  .Mr.  Lyel],  who  BOBI  ah  r-    that   there  are  not  Milli- 

1  data  for  inferring  that  instantaneous  upheavemen!  of 

..   in.  I  of  great  waves  arising  therefrom,  which   sn  con- 

n*di  red  by  Professor  Sedgwick,  to  have  removed  the  , interior  incredibility 

of  an  historii  del 

•■  I  may  obsi  rve."  «iy»  Mr.  Lycll,  "that  tin    iva-Miiiii;:  . . I . ■ . ■- .   alluded 

to  Beem8  to  proceed  entirt  h  On  the  assumption  that  the  h'lnod  of  Noah  was 

brought  about  bj  natural  causes;  just  as  some  writ.-rs  have  contended 
that  a  volcanic  eruption  was  the  instrument  employed  to  destroy  Sodom 
soil  i.  If  •...•  believe  the  Flood  In  have  hei  n  a  temporary  «.u«- 

aary  laws  of  the  natural  world,  requiring  a  miraculous 
ntorvcntioa  of  Divine  Power,  then,  it  is  evident  that  [he  credibility  of 
Mich  ;  uiiiot  be  enhanced  by  any  series  of  inundations,  however 

analogous,  of  which  the  geologist  inayimagiin  that  he  has  discovered  the 

Fox  1  ay  own  part,  I  have  always  considered  the  Mood,  who 
mi  1  vi  1  ttlij .1.  in  the  strictest  .sense  of  the  term,  i*  iimsu  A  a\«»w.  .v.  ■■•.  • 
iernnttir.il  event,  f.ir  beyond  thi  reach  of  pluloaonnVcaV  wyyvvc^,  vi\\v\\v\ 
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as  to  tin  aWM  employed  to  produce  it,  or  the  effects  likely  to  remit 
from  if.  At  the  same  time,  it  in  clear,  that  they  who  are  de*irou»  al 
pointing  out  tli  nil  ace  of  geological  phenomena  with  tin-  oeew 

of  such  u  general  catastrophe,  mii-r  aagteol  no  one  of  the  eircumUancw 
enumerated  in  the  .Mosaic  history,  least  of  all,  so  remarkable  a  fact,  m 
Mi.ii  rln-  olive  remained  standing  while  the  waters  were  abating*." 

N  i-  trust,  enough  ha*  now  been  advanced  to  convince  the  itiMt 
timid  thai  there  is  nothing  to  be  feared  for  the  cause  of  revealed  Religka 
IViiiii  rln  investigations  of  geologists,  though  they  ascribe  to  the  earth 
a  higln-r  antiquity  than  has  been  supposed  to  belong  to  it,  in  conscqu 
as  wi   conceive,  of  an  erroneous  interpretation  of  the    first    twu  ve 
tin'    Bible;  or,   though    they  declare   that  they  have  not  Been.  OS 
earth's  surface,  any  traces  of  a  general  deluge.      IS'o    uncasinc 
felt,  because  the  language  of  Scripture,  with  respect  to  astronomical  phe- 
nomena  is   not   in  accordance  with    the   present    state    of  our   knowledj* 
respecting  the  universe.     Tlie  explanation  offered,  in  that  case,  by 
mentators  on  the  Bible,  is  that  "the  sacred  writers  were  inspired  to 
*penk  of  natural  things  with  philosophical  exactness,  hut  were  left  to  UN 
popular  language,  and  to  discourse   of  them   according  to   their  npj 
ancest,"  and  the  only  reason  that  any  alarm  is  felt  at   tin 
lnought  to  light  by  Geology  is  their  novelty.     When  they  shall  have  had 
the  sanction  of  another  century,  or  even  less,  they  will  not  be  deemed 
more  dangerous  to  religion  than  the  discoveries  of  Newton. 

We  shall  not  now  enter  into  further  discussion  respecting  this  dilu- 
vial gravel,  because  it  is  a  subject  which  will  demand  a  separate  chapi 
before  we  close  this  series.  The  subject,  moreover,  is  at  present  ui 
going  much  investigation,  and  discoveries  are  daily  brought  to 
which  promise,  eventually,  to  load  to  a  solution  of  this  difficult  ques 
which  is  a  question  of  much  interest,  because  this  diluvium  is  the 
deposit  we  meet  with  in  the  descending  series,  and  because  its  origin  and 
history  involve  another  important  and  interesting  question,  namely, 
whether  rauses  now  in  action,  and  acting  with  no  greater  intensity  than 
at  present,  are  adequate,  if  sufficient  time  be  allowed,  to  have  prod' 
all  those  changes  on  the  surface  of  the  earth  which  have  taken  place 
past  ages. 

We  shall  now  merely  state  our  dissent  from  the  theory,  wbid 
attributes  the  dispersion  of  this  gravel  to  a  succession  of  waves,  cauftd 
by  the  rise  of  mountain-chains,  and  to  that  theory  which  supposes  ii  v> 
have  accumulated,  during  a  long-protracted  epoch,  at  the  bottom  of  the 
sen,  subsequently  laid  dry,  either  by  the  slow  elevation  of  conti 
such  as  appears  to  be  now  going  on  in  Scandinavia,  or  by  more  ri 
subterranean  movements,  acting  with  unequal  intensity,  which  01 
hnve  recourse  to  in  order  to  account  for  the  different  heights  at  w: 
this  gravel  occurs.  We  shall,  at  the  same  time,  place  on  recur.: 
conviction,  that  some  unknown  cause,  not  now  in  action,  produci!  I 
violent  rush  of  the  ocean,  from  the  north,  over  a  great  part  of  At 
northern  hemisphere,  at  a  period  when  the  leading  geographical  feature* 
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bbabited  by  the  existing  species  of  Moll  ml  when  a  large  portion 

if  the  raaintiiifcrous  inhabitants  of  the  land    belonged  to  extinct  specie-,. 

•n<>cic»,  only  inhabiting  the  wiirm  regions  of  <li"   Mrth,  unci  which 
•1  suddenly  with  this  oiastiophe.    Bat,  while  nt  contend  that 
by  this  violent  inro  -a.  fragment*  of  marine  shells,  of  exUting 

»prrii«,  were  lodged  on  the   surface   of  previously-existing    Ind    >i   the 
(rested  height*  at  which  they  have  hitherto  been  found  in  this  tumul- 
fasms  deposit,  we  by  no  means  deny  that  this  inundation  mar  hare  been 
accompanied  arid  succeeded  by  slight  nnd   local  elevations   of  the  bs 
•o  that  in  one  place,  on  the  coast,  the  diluvium  sliall  be  found  H 
an ancient  beach,  now  seventy  feet  lore!  of  the  sea;  and  in 

•■other  case,  III  .  oast,  shall  be  covered   at   about   the   same 

height  by  a  thin  deposit,  containing  marine  shells,  which  seem  to  hare 
awed  and  died  when-  thi  y  tn  found. 

'I'l.e  evidence  on  which  the*;  opinions  are  founded  will   be  res- 
fa  a  subsequent  part  of  this  series ;  nnd  there  is  good  reason  to  hope, 
from  (he   i  ioni   now  in  progress,  that  in  the  mean   time,  the 

question  will  be  decided  ;  and  that  either  our  views  abore  stated  will  be 
confirmed,  or  will  be  proved  to  be  erroneous,  in  which  latter  cane  we 
•hall  endeavour  to  read  our  recantation  with  the  snmc  frankness  which 
reflects  go  much  honour  on  tin    <llu*triou«  geological  chiefs  whose  dccln- 

r.i'i.,ii-  we  have  'plot'  '1 

We  have  now  conelu.l.  d  the  introductory  port  of  our  work.  Ii 
followed  the  usual  course  pursued  at  the  commencement  of  an  elementary 
treatise  on  geology,  we  should  enter  into  a  history  of  the  rise  and  pro- 
gress of  the  science,  beginning  with  an  account  of  the  cosmological 
rf  the  Egyptian  priests,  of  the  [ndian  Brahmins,  and  of  the 
is  of  Greece  and  Rome;  introducing,  as  a  mutter  of  course, 
(hat  haoknied  ^notation  from  Ovid, — so  hacknicd,  that  we  do  not 
remember  to  have  opened  any  introduction  to  Geology  in  which  it  did 
Sot  occur, — 

.     .     .     .  Vidi  foetus  ex  sqtiore  terras 
Et  pcocul  a  pelago  conchic  jaouere  niariiuw. 

|  should  then  proceed  to  show  how,  when  the  Roman  empire  was  over- 
own  by  barbarians,  Geology — such  as  it  was — took  refuge  in  Arabia  ; 
and  how,  on  the  revival  of  learning  in  Europe,  it  first  re-appearcd  in 

Ky,  whence  we  should  trace  its  progress  into  Britain,  France,  and 
•many.  We  should  expose  the  folly,  though  it  passed  for  wisdom  in 
its  day,  of  the  cosmological  dreams  of  Burnet,  Whiston,  and  Buffon. 
We  should  show  how  Werner  advanced,  nnd  how  he  retarded,  the  pro- 
gress of  geological  knowledge,  and  should  enter  into  a  history  of  the 
controversies  which  agitated  the  rind  schools  of  Freyberg  and  Edin- 
burgh ;  in  which  the  names  of  Neptune  nnd  Vulcan,  of  Werner  and 
Hutton,  were  the  watchwords  and  the  rallying  cries,— controvu^'s 
which,  to  the  scandal  of  science,  were  conducted,  not  in  the  calm  spirit 
of  philosophical  inquiry,  but  with  all  the  warmth,  ami  intemperance,  and 
ness.  of  a  borough  election,  or  a  vestry  squabble.     We  should  then 

•  .Musi  Tryfan,  in  Caernarvonshire,  V491  tee\. 


X   pi-ipii.ui  otrsi:  of  riEOLOov, 


detail  tin*  labour-.  :nnl   imldi-  (r'-ncr.ilixatinns   of  Smith  and   OtTri 
advert  to  that  grand  epoch  in  the  science,  the  formation  of  the  ("led 
y  of  London;  when,  wearied  with   the   Xcpttinian  con 

geologist*  were  convinced   that   the  time  was  not   v.  I  Inn 

could  lorm  u  true  theory  of  the  earth ;  bat  that  they  must  beeontente^ 

for  ft  lung  tini' ,  in  ih'Viite  themselves  to  the  •!•!■•-'  rv  .iiimi  of  facts  and  til 
accumulation  of  data  for  future   generalisations;  nnd  we   should 
point  out  the  might}  results  which   have  followed   from  ;i    steady 
rexance  in  this  system,   during   thirty  years,  so  thai   the    p 
Geology  has,  by   these   means,    been   greater,   during   that    period,  tlmn 
during  the  three  centuries  which  preceded  it.      But  to  commence  a 
professing  to  teach  the  ch-monts  of  Geology,  or  of  any  science,  wi 
hi. lory  of  its  rue  and  progress,  appears  to  us  inconvenient,    i 
least  of  it,  because  it  suppose.,    in    I  hose  who  arc   addressed,   a  Cti 
previous  acquaintance  with  the  very  subject  they  requin  Oai 

object  is  In  guide  our  readers  into  the  plain  and  Straight-forward   roa 
geological    truth,    by    -tiling    before     lliein     the     leal     discoveries    of  At 

in.r  ;  .ni.l.  Tin.l;.  ibat    object    is  not   likely  to   be  advanced  by  fir« 
leading  them  aside  into  every  by-path   of  error   in  which  they  ran  possi- 
bly lose  their  way.  recounting  all   the  absurdities  into  which  men 
when,  giving  rein  t"  the  imagination,  they  constructed  <>f  cosmo- 

gony upon  the  foundation  of  a  few  ill-observed  facts,  en  without 

the  observation  of  any  facts  at  all.      Our  object  is  to  exhibit  the   an: 
of  light  at  present  possessed  by  geologists,  and  it  would  In    hut    :.   ,-. 
of  time  to  show  how,  and  how  long,  they  groped  about  in  darkness  before 
they  found  that  light. 

We  agree  with  Professor  Phillips  that  "the  history  of  the  progress 
of  opinions  in  Geology  may  be  useful  as  a  warning  to  men  ad 
geological  inquiries  not  to  reason  upon   assumptions  while   facts   remain 
to  he  explored,  and  to  repress  that  impatience  of  spirit,  which  ever 
to   anticipate   observation    by   the    efforts    of   invention;     luu     thai    tin- 
student  ought,  if  possible,   to   be    kept    in   impartial    ignorance  of  these 
conflicting  hypotheses  which  arc  apt  I"  fascinate  the  young  and  imaginative 
mind*."     We  shall,  therefore,  defer  for  the  present,  or  wholly  otnii.  I 
history  of  the  rise  and  progress  of  Geology:  ami  in  our  next  nuniln-r 
shall  proceed  to  the  consideration  of  the  materials  of  which   tie   eaith' 
crust  is  composed,  and  of  the  order  in  which  they  arc  arranged. 

•  riiilli|i<,'s  Guide  to  Geolozy,  p.  .*>. 
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phenomena  attending  thi*  great  disturbance  of  the  BHlftl     of 
i  hare  been  so  varied,  and  the  extent  of  its  effect*  so  considerable, 
»t  I  should  almost  deviate  from  my  duty  if  I  did  not  endeavour  to 
»vr  up  and  transmit  to  the  Royal  Society  Mine  account  il»ion 

filch  ha*  laid  in  ruin*  (line  provinces,  and  caused  incalculable  damage 
I  the  southern  part  of  this  country.     I   am  the  more  inclined  to  take 
step,  fr<  iff  concurrent-  instances  having   drawn 

ral  scientific  onaamn  to  Conception  shortly  after  the  catastrophe, 
i  have  obligingly  confided  their  notes  to  me       I  trot,  therefore,  the 
Royal  Society  will  not  consider  tluit   I  am  about  to  trespass  upon  its 

An  idea,  in  some  degree  fanciful,  pr-  some  time  after  the 

conquest  of  tbcftc  countries  by  the  Spaniards,  that  these  convulsions  of 
the  earth's  crust  occurred  at  intervals  of  a  century ;  afterwards  it  was 
Mppoaed  that  about  fifty  yean  was  the  to  ..!!>.    !.,     I  lie 

tween  great  shocks;  hut,  UN  the  commencement  of  this  century,  the 
repeated  catastrophe*  which  have  occurred,  especial)  nan  1819 

ia  Caraeeas,  1818  in  Copiapo,  1899  in  die  province  of  Santiago,  1827 
i.  1828  in  Lima,  1838  in  Santiago,  and  1832  in  Iluaseo,  have 
prepared  the  minds  of  the  inhabitants  to  expect  at  all  times  these 
frightful  oscillations  of  the  earth,  which,  although  they  cautc  little 
tenant  ion  at  first,  after  some  time  all"  i  tin  noma  in  a  manner  not 
i..-v  to  account  for  by  ordinary  caaeea.  Thai  they  happen  at  all  tine  ■> 
*ml  in  all  states  of  the  atmosphere,  seems  clearly  decided.  The  fun-si 
weather,  and  the  most  variable,  equally  prevail  at  the  moment;  but 
many  are  the  fancied  signs  hy  which  the  earning  earthquakes  are  pre- 
dicted, ami  in  tin  faith  of  which  the  inhabitants  confide,  as  they  think 
their  experience  bears  them  out.  While  some  place  great  confidence  in 
lata  running  violently  over  the  ceilings  of  the  room,  others  pi 
a  shock  when  they  observe  the  -stars  twinkling  inoie  than  usual,  ami  all 
fears  are  removal  when  much  lightning  coruscates  in  the  Cordillera  \. 
far  as  my  own  observations  go,  little  rcliamv  can  b«  placed  ":i  the  two 
former  prognostics;  something  more  certain  seems  to  be  due  to  the 
latter.  A  few  hours  previous  to  the  earthquake  which  I  am  about  In 
describe,  immense  (locks  of  sea-birds  proceeded  from  the  eoa  il  toward  i 
ili.-  Cordillera,  a  oimunataam  which  occurred  prior  to  the  great  shock 
of  1822;  and  it  is  affirmed  by  too  many  reapectabk  persons  not  to  be 
entitled  to  some  degree  of  credit,  that  on  the  morning  of  tin  oonvallion 
all  the  dogs  disappeared  from  Tulcahuiuio. 

The  summer  in   Chile  had  been  rather  colder  than  in  preceding 

years.       'I'h  •    mean    of  the    thermometer    in    Santiago  (two  thou-. ami  I'd  I 
level  of  the  sea)  for  the  months  of  January  ami   1".  I -i  n. 1 1  •. 

72°  of  l  ..in-.     Tie-   mean  of  the  barometer  for  the  Mine   period  was 
."•,  which  ia  about  one  tenth  of  an  inch,  belot  i  bi  ight 

ht   of  February   the    huroinetet    war.   uiwuavAVj   V. 
8atkgo;  and  en  tb«  \4tb,  ttt  tlays  prior  to  fee  eeafaynitft,  vVv.Ww 
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meter,  at  half  past  0  a.m..  stood   at   -HI,  the  tl  -ame 

t i>  11  r-  I.,  ing  73°.    A  slight  osiiil.itii.il.  win.  K  luted  twenty  sc-conds,  was 
felt   on   this  day;  on   the  20lh  the  barometer  marked  2fH7.  and  the 
thermometer  rose  to  J6  :    tin-  weather  fine.     In  Concepcion,  ia 
night  of  ili'-  17'h  to  llkh  tin-  barometer  fell  four  tenths  of  nn  inch, 
gradually  recovered  itself,  and  indicated  nothm  mlinaiyoi 

morning  of  the  20th.  In  Valdivin,  according  to  the  observation*  rami 
obligingly  communicated  to  me  l.v  Cuptnia  Fitxroy,  of  the  Beagle  Sur- 
veying ship,  die  barometer  stood  on  tin.  I6tb  of  li  binary  at  29*93, and 
continued  to  rise  gradually  until  tin-  .nil  of  the  month,  with  nu  increased 
tempi  r.iiuiv.  I'Voin  niv  own  <>bser\.!in>ii:,  deduced  from  man 
tion*,  I  have  remarked  that  the  baromctci  usualbj  lulls  shortly  b> 
any  considerable  shock,  and  then  returns  to  it*  ordinary  mean,     <  In 

.  - 1  ■  r .  ruber,    11129,    ii  very  severe    earthquake  was  ivpenemed  ia 

this  city,  which  did  much  damage  to  most  building*;  the  front  ol 
house  I  then  inhabited  fell  down;  ud  it  ia  worthy  of  remark,  that  the 
instant  after  every  shock   a   burst   of  mi n   fell,   which    soon    moderated, 
until  a  fresh  tremor  ...used  it  to  recommence 

The  igneous  vents  of  the  whole  range  of  the  Cordillera  maybe 
said  to  have  been  in  remarkable   activity  both   ptecedi:  mo- 

ni.  in  of  the  late  convulsion.     From  the  flat-topped  volcano  of  Yantele*, 

front  of  Ohiloe,  to  the  lofty  range  of  the  Audi  •  in  Central 
!l    the    information    which    has   been   obtained   give*   details    of  fit 
eruptions.     On  the  20th  of  January  the  volcano  of  Osorno,  north-east 
of  fJhiloe,  burst  forth  with  inconceivable  fury;  and  the  lava  was  seen 
at  night  rushing  out  of  the   crater  and  rolling  down  the  side  of  the 
mountain,  elevated  3900  feet  above  the  level  of  the  sea.      The  reflection 
of  the  flame  reached  double  that  height,  and  is  described  to  me  by  .Mr. 
P.  (i.  Kin;',  of  the  Beagle,  as  presenting  the  most  magnificent  object  he 
had  ever  l><  held.      From  the  plains  of  Talca,   eighty  league-  to  the  south 
of  the  capital,  two  volcanoes  were  observed  in  activity  a  f< 
the  '20th  of  February.      They  are  both  situate  near  the  lake  of  Moudac*, 
twenty-five  leagues  eastward  in  the  Oordillera:  and  am 
nil  observed  on  the  estate  called  Ccrro  Colorado,  on  the  right  bank  ii 
the   river    Maulc,   and   near   its   source.     The   volcano   of    l'et 
another   near   it.    whence   a   stream    of  n-plmltum    Hows,    and   tie 
Maypu  and  Aeonchagua,  have  also  been  for  some  months  in  a  Mai 
acth 

In  the  month  of  January  the  volcano  of  C'oscgiiina  in  Cental 
America  became  exceedingly  active,  and  ejected  a  body  of  lava  which 
Covered  a  circumference  of  eight  leagues  three  yards  and  a  half  dirji, 
burying  all  the  farm-houses,  sugar-  works,  and  cattle:  continued 

falling  for  five  days,  and  reached  upwards  of  three  hundred  leagues  ftmii 
the  centre  of  desolation  and  ruin. 

It  was  at  half  past  eleven  o'clock,  on  the  morning  of  the 20th,  that 
the  earthquake  commenced,  with  an  atmosphere  as  sercno  and  beautiful 
as  the  elements  beneath  were  convulsed  and  threatening.  Thi 
oscillation,  gentle,  and  attended  with  little  noise,  was  but  the  preouifOt 
of  the  two  succeeding  undulations,  wbiAft,  were  extremely  violent;  the 
Juration  from   the  first  lo  the  last  vibration  <«a»  about  v«o  \swww 
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i  luil f.  and  the  direction  appeared  to  be  from  south-west  to  north-east, 
■fiic  sen^  noned  by  the  undulatory  movements,  seemed  to  me 

i"  be  similar  to  that  which  would  he  produced  by  standing  on  i  pi 

of  which  rate  aod  fell  two  feat  from  the  ground.    The  small 

ns  of  water  which  run  down  Uie  Htreets,  were  checked  and  thrown 

lianncM.     In  Talca.  eighty  leagues  to  tin-  south, 

ilir  effects  were  n*  ill  more  violent:  the  oscillation  commenced  without 

5  accompanied  by  that  rambling  noise  which  uraallj  El  mnec 

of  tbeae  awful  phenomena.     In  C'oncopcion.  where  the  great  viol 
of  the  earthquake  was  felt,  it  wn*  the  second  undulate. n  whieb  caused 
ilir  havoc  in  the  buildings;  and  pn  that  and  (lie  many  raeo  l 

•bocks,  ii  violent  report  was  heard,  nrnnoeding  from  the  southward,  as 
from  a  rokano  in  that  direction.  All  the  bousee  in  the  port  of  Tah-a- 
hoano,  which  were  situate  on  the  low  lands  beneath  *  1  >  *  -  bilin,  were  laid 
prostrate!;  and  uhout  half  an  hoot  after  the  vibration,  when  the  inhabit- 
ants were  r-  tuning  to  their  homee  from  the  heights  ami  open  spaces,  it 
was  remarked  that  the  sea  had  retired  so  much  beyond  its  usual  limits 
that  all  the  rocks  anil  shoals  in  the  hay  wire  visible.  It  llnwcil  again, 
sad  again  retired,  leaving  the  ship*  dry  which  were  at  anchor  iu  the 
harbour.     Then  on  enormous  wave  was  seen  slowly  approaching  the 

•  I  (own,  from  tie-  direction  of  the  BoOS  Chica.  For  ten  minute* 
it   rolled   majestically  on,  giving   time   to   the    inhabitants  to  run  to   the 

.  Ins,  win  nee  they  saw  the  "hole  place  swallowed  up  by  this  immense 
breaker. 

En  tine  moment  of  terror,  men  saw  the  roller  with  little  accordance 
as  to  six*;  some  compared  it  to  the  height  of  the  loftiest  ship,  others  to 
the  height  of  the  island  of  Quinquina.  It  curried  all  before  it,  and  rote 
by  accurate  measurement  twenty-eight  feet  above  high-water  mark.  A 
'mall  schooner  of  eighty  ton*,  nearly  ready  for  launching,  wai  lifted  OVOt 
ihc.  remains  of  the  walls,  and  found  lying  among  the  ruin*  three  hundred 
yards  from  her  stock-.  The  reflux  of  this  roller  carried  everything  to 
ocean.  Another  and  a  larger  wave  succeeded ;  but  taking  a  more 
lv  direction,  the  ruins  of  '1'alcahu.i  cd,   hut  tin-  Isla  del  Iti-y 

waa  ravaged  by  it.  A  fourth  and  last  roller,  of  aniull  dimensions, 
odvanocd,  but  nothing  was  left  for  further  devastation.  While  these 
great  waves  were  rushing  on,  two  eruptions  of  dense  smoke  were  ob- 
served to  issue  from  the  sea.  One,  in  shape  like  a  lofty  towor,  occurred 
in  the  offing;  the  other  took  place  in  the  small  bay  of  8an  Vicente,  and 
after  it  had  disappeared,  a  whirlpool  succeeded,  hollow,  in  shape  like  an 
inverted  cone,  aa  if  the  sea  were  pouring  into  a  cavity  of  the  earth.  In 
every  direction  in  this  bay,  as  well  as  in  Tidoahuano,  vast  bubbles  broke, 
as  if  an  immense  evolution  of  gas  were  taking  place,  turning  the  colour 
of  the  water  black,  and  exhaling  a  fetid  sulphureous  odour. 

At  Ban  Tome,  on  the  other  side  of  the  bay,  the  roller  did  immense 
damage;  and  on  the  island  of  Quinquina  the  cattle,  dashed  oft'  the  cliffs 
limn  panic.  In  this  inland  the  waves  injured  houses  forty  feet  above  the 
present   level  of  high   Water,  and  during  the  three  following  days  the 

<  LI. id  and  Bowed  irregularly. 
In  the  hay  of  CoDcepcios,  the  strata  of  clay-slate  h«vc  Weft  yvs\M<j  i 

.:te<l,  from  about  three  to  four  feet.     This  &\twafcvn\  cA  ^AtdmH 
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position  of  m  and  lmel  ii  i dearly  distinguishable,  by  a  rock  off  lb* 
i  |  ading  -  j  >  1.  •■  ■-,  ivliiih  |rivi<ms  to  the  shock  m  nearly  level  with  bigli 
water,  being  subsequently  found  to  be  railed  three  lei  I  higher;  auJ  ibt 
buoy  on  the  Belen  Bonk  hm  now  four  foot  ten  s  d  fbnnetlj 

A    v.'.  mI  lying   il   hi'  bor  bad  one  fathom  1cm  water  nloi  than 

before   the   shock  ;  but    ii    i-  v.-iy  likely  that  she  changed  her 
Aitl"    poii  of  Sun  Vicente,  a  little  to   the   south  of  Talcahuano,  tat 
land  hnl   also  ri-ii  n   about  a  fool  and   a  half;    ■  rid  along  the   shore  i 
latter  bay,    n  ■   ri  bjfb  r.  tter,  back  of  dead  musclea  were  left  as  proof* 
of  the  upheaval  of  the  tb 

To  the  southward  of  (lie  ,uinui.  .■  of  the   hay  of  Conception 
i-    .    in. ill  i-Iaml  .-all.'.i   Santa    Maria,  about  ■"•■ii  aulas  long  and  tan 
Eei    Captain  Fiuroy  examined  with  great  core  the  line  of  beach  in 

Hi.    southern  cove,  as  well  as  tlie  northern   part  of  the   island;   and  from 
the  riaible  i  ridenoe  of  beds  of  dead  shell-fish,  from  soundings,  and  from 
IfflhinMIld  oral  testimony,  it  appears  placed  beyond  the  shadow  of  doul'l, 
thai  on   tlii-   latter  side  the  elevation  of  the   land  has  not  been   leal  thai 
ten  feet,  in  ihe  centre  of  the  island  about  nine,  and  in  the  southern 
about  eight  feet.    This  upbearing  has  almost  destroyed  the  southern 
port  of  the  island,  for  it  now  affords  but  little  shelter  to  vessels,  and  the 
landing  is  had.     Everywhere  around  the  island  the  soundings  have  bean 
diminished   a  fathom  and  a  half,  and  the  dill's    of  the  height  of   I 
2t)0  feet,  are  split  and  rent  in  all  din  .-(ions,  and  huge  masses  precipi 
below.      Both   Captain  Fitzroy  and  Captain  Simpson,    of   the   Chilian 
Navy,  are  of  opinion  that  the  uprising  of  the  strata,  both  in  this   i 
and   in  Conception,  at  tbc   lime   of  the  earthquake,   was  considerably 
liter,   and    that    the    many   subsequent    minor   oscillations    any   BUM 
eanaed  a  subsidence  to  the  level  before  recorded.     At  Subul,  a  little  t" 
ill.     -..nili.. i  a   of  Santa   Maria,  the  elevation   of  the  strata  appears  to 
have  been  iihout  six  feet. 

At  Nuevo  Bilbao,  the  port  of  the  river  Maule,  seventy  leagues 
north  of  Concepcion,  about  an  hour  and  a  half  after  the  shock,  the  wo 
flowed  above  the  usual  water  mark,  and  continued  for  half  an  hour  iu 
thai  Mnl>'  before  a  reflux  look  place.  Fifty  minutes  aft-  i  cards,  tie  ■  mm, 
greatly  agitated,  rolled  on  the  coast  and  up  the  river  with  extraordinary 
riolenee,  and  reaehed  a  height  of  twelve  feet  above  the  water  mark. 
By  this  last  inroad,  two  schooners,  anchored  in  the  port,  carried  away 
their  cables,  and  were  found  among  the  bushes  one  hundiol 
yards  from  the  beach. 

A  third  rush  of  the  sea  occurred  half  an  hour  jifterwarda,  i 
ascended  to  a  height  of  nine  feet ;  and  for  the  spnee  of  forty-eight 
repeated   rollers  eame   forward,    but   with    diminished    violence.      No 
elevation  of  the  coast  has  been  discovered  at  this  port,  but  on  the  bar  at 
(be  mouth  of  the  river,  which  has  always  rendered   the  entrance  to  tb* 
port  both  difficult  and  dangerous,  two  feet  more  water  has  been  remarked; 
and  in  eoiisiquiie  !•  of  (he  fall  of  tin  immense  point  of  a  mounta 
the  sea,  it  is  hoped  that,  owing  to  the  new  direction  given  to  the  CO 
no  further  accumulation  of  sand  will  take  place. 

In  Valparaiso,  the  sea  was  obsetNcA  to  aAxwaea  and  recede  r.  ; 
but  gently  and  without  violence. 
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It  would  be  <>f  little  avail  u>  distress  tin  8  h  the  detail 

i  in  cuused  in  all  tlt-e  southern  provinces  of  CUk  by  this  convulsion. 

Ti  die  southward  of  Talea  scarcely  a  wall  lias  heen  left  standing,  and 

iren  t<>  the  aorta  ■■'  the  damage  panned  *■■  Was]  description  of 

ig  has  been  most  serious.     Throughout  the  province--      I  cuca 

entire  crust  of  the  earth  I  i  rent  and  shattered 

in  i-viry  direction.     In  tome  place*,  fissure*  of  wvcral  feet  in  depth  and 

width  have  bean  discovered,  intersecting  lbs  1 

i&stances.    On  one  aateto  new  rhillan,  thirty  leagasi  Emm  the  coast, 

of  muddy  eitiptioua  of  aalt  water. 
which  have  made  large  deposits  of  a  kind  of  gray  pulverulent  tufa ;  and 
on  th<-  wmc   estate  n  great   many  circular  pools  Vfi  <•■  lliaeulwad  of  wilt 
■r,  Bad  many  ne«  thermal  spring*  have  hunt  forth.      In  many  place* 
ground  swelled  like  a  large  bubble,  and  then  bursting,  poured  forth 
k  and  extraordinary  fetid  wati  r. 

The  Malts  to  which  ti .•  Ill&fJoai  extended  wen-,  to  the  north  aa 

1  ho,  and  to   Mendosa  on   ill  Teat 

chnin   of  •  f ■  •     bides.     Vessels  navigating  the  Pacific  within  .1  hundred 

..i-wt.  experienced   the   iJmek  with  ci  bte  furee.      Tin; 

Qlentn.'ilia,  hound  t"  Valparaiso,  nhen  rdnety-flve  miles  from  the 
id   in   front   of  the    Maulc,   had  her  course  throngs   tin-  water 
iil>  checked,  and  her  rate  of  sailing  altered  from  seven  knots  (•> 
one,  and  the  master  conceived    the   vessel  was  dragging  over  a  sand- 
bank.    The    w  wis  strongly;  agitated,  and  d  tn  lift  tin   vessel 
.  ■-.-  I'.et.     Such  vraa   the   alarm   that   the   boat*  were  nearly  lowered  J 
no  soundings  were  met  with. 

i-laiiil  11I'  Juan  IVrrmndez,  a  mn«  of  hnsnlt  (lire.-  hundred  -ml 
sixty  miles  from  the  c-  i.  need  the  earthquake,  but  with  less 

violence:;  the  sea  rose  to  the  height  of  the  Mole  in  a  similar  manner  to 
thai  of  Conception,  and  Hun  receded,  leaving  the  bottom  of  Comb)  rind 

Hay  dry  to  some  distance  from  the  shore,  and  in  the  second  rush  rose. 
II flee n  feet  above  the  usual  level,  carrying  idl  before  it.  At  the  same 
linn-  1 1n-  Governor,  Major  SutclirVe,  observed  a  dense  column  of  smoke 

ng  from  the  sea  about  a  mile  oft'  the  Point  Brtcalao,  which  lusted 
iiuiil  2  o'clock  in  the  morning,  when  an  immense  explosion  took  place, 
which  threw  the  water  in  every  direction ;  during  the  rest  of  the  night 
great  bursts  of  flame  rising  from  the  same  spot  illuminated  the  whole 
island.     Captain  Simpson,  about  a  month  after,  sounded  in-.iv  (In-  spni  in 

-.    direction,  and  found  no  bottom  in  less  than  sixty-nine  fatli 
It  ii  worthy  of  remark,  that  when  on  the  24lh  of  May,  1751,  the  ell-,  of 
(.'oncepcion  was  destroyed  hy  an  earthquake,  and  by  the  inroad  of  the 
tea,  the  rising  colony  of  Juan   Fcrnnndez  wua  swallowed   up  in  a  Miiiilar 
manner  by  immense  rollers:  the  Governor,  his  family,  and  thirty 
persons  perished  by  the  catastrophe. 

After  the  earthquake  the  asnal  atmospheric  changes  occurred.     In 

many  places  the  most  awfnj   hurricanes  completed  the  dismay  of  the 

inhabitants,  and  added  to  the  catastrophe.     To  the*    lUCcscdcd  deluges 

mi.  i  eiraunstance  most  unusual  at  that  poriml  of  the  year.     At  thi 

FIol  '  '."iiyiieii.'s.  where  the  watev  iBBDM  Bit  \\w  tonBfSjniCKBB  cfl 

f  Fash.,  the  best  was  lowered  aftei  fa  e««0Mpnk»\c»V3P, «,<&»- 
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cumstance  which  occurred  after  the  shock  of  1822.     The  dimii 
temperature  lasted  but  a  short  time. 

At  the  rUk  of  being  tedious,  1  have  given  n  detail  to  the  Society  of 
l)i.    change*  etfectod   in    the   earth's   surface   by  this  violent   eonvt:' 
After  examining  the  extensive  area  of  its  vibration,  after  observing  ilir 
uprising  of  ;i  n  island  and  (In-  adjacent  coast,  together   "itli  I  In-  ■  rupinui 
of  a   submarine   volcano,  it  b  difficult    to  deny  thai    the   same  eauw 
slill    in   operation  which   ages   since   raised    tcttiaiy    formations   lo 
presenl  lull;,    -it.    in  i In-  great,  range  of  the  Cordillera.      Surrounded  with 
'In  hu  continued  changes  on  the  surface  of  the  earth,  it  is  impossible  sol 
to  respect  the  opinions  of   those   philosophers  who   conceive  that  Ai 
(  hiii in.  nt  of  America  has  risen  into  existence  at  a  more  modern  p 
than  that  which  therefore  may,  with  more  propriety,  be  termed  the  Old 
World. 

<  Kviiig  to  the  early  hour  on  the  20th  that  (he  oscillation  commenced, 
comparatively  few  lives  were  lost,  but  (he  frequent  occurrence  of  these 
catastrophes,  by  causing  organic  defects,  may  very  probably  explain  tin 
causes  of  the  short  duration  of  human  existence  in  these  countries. 

[From  the  Philotophieal  Trantacliunn,  for  1830.) 


VOLCANIC  ERUPTION  IN  THE  BAY  OF  PONSECA, 

ON  THE  WESTERN  COAST  OP  CENTRAL  AMERICA. 

By    Alexander    Caldcletjqu,    Esq.,  F.  R.S.,  &c. 

There  is,  perhaps,  no  country  on  the  face  of  the  globe  which  shows  more 
signs  of  vast  geological  disturbances  than  that  part  of  the  western  bsmi- 
vphere  which,  situate  between  its  great  northern  and  southern  division*. 
has  obtained,  in  more  modern  times,  the  name  of  Central  America.  lis 
shores,  extending  to  both  oceans,  are  in  spots  precipitous,  while  oilier 
and  extended  lines  of  coast  aro  low,  and  abound  in  mangrove  en 
intersected  by  mountains  and  vulcanic  vents,  and  excavated  by  a  series 
of  lakes,  which,  in  the  province  of  Nicaragua  interrupt  and  appear  to 
replace  the  great  chain  of  the  Andes.  The  finely  comminuted 
affords  a  soil  which  produces  the  richest  vegetation,  and  a  vast  and  new 
field  is  offered  to  the  man  of  science  who  will  boldly  face  the  miu'-iu.i  i 
tin  forest,  or  penetrate  the  rich  mines  with  which  one  part  of  the  country 
abounds. 

At  the  termination  of  a  narrow  promontory,  which  runs  in  a 
northerly  direction  from  the  southern  and  eastern  side  of  the  Bay  of 
Fonseca,  stands  the  volcanic  mountain  of  Coseguina,  washed  on  time 
sides  by  the  ocean,  of  insignificant  height,  and  flat-lopped;  two  eru| 
are  on  record,  namely,  those  of  the  years  1705)  and  1809.  Since  tbi--  tttf 
date  it  has  remained  in  a  state  of  quiescence,  until  the  period  of  that 
stupendous  eruption  on  the  20th  Jawviarj  W&f»,t\vc  details  of  which  I 
Jtonr  beg  permission  to  lay  before  the  Ro-jscV  taoufej.    TN&ss*t  &as 


volcaxic  EHrrnox  ix  the  bat  op  fo>seca. 


hart  drawn    up    partly   from    official    i  tranHmitted    from    the 

Orion  to  the  Government  of  Centre.  America,  and  partly  from 

die  information  of  intelligent  friends.  ,y\« it oesios  of  all  that  nccum-d 
in  those    <l.ivs   of  terror.      The    report*   to   i        I  mmriit.    '.' i 

TolurainoUB,  fully  agree  on  tin?  main  points:   in  others,  probably  owing  to 
liangcs  of  locality,  and  consc-i"-  nt  variation  in   I  on  of  the 

wind,  some  slight  differences  ore  obserrable.  It  in,  however,  impov 
In  read  these  official  reporta,  written  too  bj  pereoni  little  versed  In 
■teal  learning,  without  hring  struts'  with  tli  ■■■  similarity  of  their 
prion,  even  to  the  very  ti-rnis  In  m.-.l,  with  'li.it  of  the  younger 
ry  in  relating  to  Tacitus  the  commencement  of  that  eruption  of 
Vesuvius  which,  nineteen  centuries  Race,  buried  two  cities  under  its 
MBfiS. 

On  the  19th  of  January,  after  kwi  nty-six  years  of  repose,  a  slight 
noise  attended  iritfa  Bioki-  proceeded  from  the  Mountain  of  Cosegiiina. 
On  the  following  morning,  about  baif-pMt  six  tt*t  look,  I  i  loud  of  very 
unusual  usa  and  sliape  was  observed  by  the  inhabitants  of  the  n 
bouring  places  to  rise  in  the  direction  of  this  volcano.  When  rl 
from  San  Antonio,  about  sixteen  leagues  t"  thi  •■■uthward,  it  took  tbo 
appearance  of  an  immense  plume  of  tin  whitest  feathers,  rising  with 
considerable  velocity,  and  expanding  in  tmX]  direction.  Il-  ■  -  ■  ■  'u  ■  1 1  r .  at 
of  the  most  brilliant  white.  became  tinged  with  grcv.  then  passed 
into  yellow,  and  finally  became  of  a  crimson  hue.  Column*  of  lire  idiot 
up  directly  through  what  was  «till  imagined  t ■ .  be  but  a  nebulous  exha- 
lation  of  extraordinary  appearance  j   ■  seren  ihock  of  an  earthquake 

wiw  then  felt.  During  the  whole  of  the  20th,  the  cloud  MuMI led  it» 
appearance,  although  unattended  hy  thai  magnificence  which  at  I'n-.t 
predominated. 

At  three  cm.  an  the  21st,  two  severe  shocks  were  felt  at  Baa 
Antonio  and  Iteulejo,  and  at  midnight  five  others  were  ezpi  neneettj  the 
two  first  undulations  were  not  severe,  hut  the  (hinl  and  the  last  were 
terrific. 

<  In  the  morning  of  the  22nd  the  sun  shone  brightly  at  San  Antonio* 
hut  a  line  of  intense  darkness  was  observed  in  the  direction  of  the  cloud 
which  had  excited  so  much  attention  two  clays  before.  At  the  name 
time,  a  fine  white  ash  m  observed  to  fall  around,  tbo  black  line  rose 
rapidly,  the  Light  began  to  fail,  and  darkness  commenced  with  such  cjuick- 
.,  that  in  half  an  hour  it  was  more  utterly  dark  than  dining  tin  most 
clouded  night.  So  intense  was  this  darkness  that  men  could  touch  with- 
out seeing  each  other,  the  cattle  came  in  from  the  country  showing  all  the 
signs  of  alarm  and  uneasiness,  and  the  fowls  wont  to  roost  as  on  the 
approach  of  night.  This  state  of  complete  darkness  prevailed  until  the 
following  day,  when  at  twelve  o'clock  it  became  a  little  brighter,  and 
object*  became  visible  at  ten  or  twelve  yards'  distance.  This  atmospheric 
darkness  prevailed  two  days  longer,  during  idl  of  which  time  a  fine  white 

impalpable  dust  continued  to    fall.       This   deposit   covered    the  ground   at 

San   Antonio  about  two  inches  and  a  half,  in  three  layers  of  different 
colours,  the  lower  stratum  being  of  a  darker  hue,  the  next  of  a  grayisJ 
and  the  upper  of  a  whitish  appearance.     For  ten  ot  ivnctat  Ass%  ^xeneA 
light  continued  to  prevail. 
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y  the  athr*  about  800  fret  farther  out, 

two  months  after  thi*  great  eru| ■: 
i.-  of  acth  ng  ashes.     Ily 

geologists   it   lias    burn   considered   that   heavy   eruptions   of   fine 
matter  tend,  liy  tln-ir  felling  again  into  die  crater,  lo  rritore 
10  to  n  <j::  this  phrnoni 

ttrttSBally  attends  the  'inclusion  of  an  explosion.     In  this  parti' 
Bos  it  appears  thai  thi  first  effect  of  the  explosion  was  to  blow  out 
y  triturate,  the  scorn  and  ashes  h-ft  th> 

In  the  districts  of  Segovia,  Comagagua.  Choluteea.  Xncaome.  and 
signlpa.  immense  deluges  of  ruin  follow- 1  md*  of  . 

1  ognin  gave  rise  to  a  fetid,  disagreeable  odour.  At  this  M-ason  such 
occurrence  was  extraordinary,  and  almost  unprecedented  in  Central 
Derica. 

1  shall  conclude  by  stating  that  the  ashes  reached  as  far  as  Chiapa 
i  tin1  north,  inwards  of  400  leagues  to  windward  of  the  volcano:  thus 
the  existence  of  a  <  a  tbo  higher  i 

Al  St.  Anne's,  Jamaica,  on  the  24th  and  2-Vh  af 
January,  the  sun  was  obscured,  mid  not  onlj  there,  but  orer  the  whole 
rid,  showers  of  fine  ashes  were  obserred  to  bO.     The  distun 
Rt   line   north-easterly  >s   about   7"0   miles;  consequently   the   ashes 
tost  hare  travelled  at  the  rate  of  about  1"0  miles  per  diem. 

itain  Eden,  of  His  Majesty's  ship  Conway,  informs  me,  that  in 
it.  T3  2i r  north,  and  long.   104°  4ff  west,  when  900  miles  from  the 
(and,  and    1 100  from  the  volcano,  he  ran  forty  miles  through 
■ting  pumice,  some  of  which  was  in  pieces  of  considerable  • 

bit i rude  of  Coseguina  is  13°  north,  and   longitude  87°  3"  west. 
i  height  above  the  Ben  is  computed  at  ."i'KI  feet. 

V'i   ■.  iliniic   eruption   in  modern  times  has  been  recorded  fhut 

cached   the   frightful  extent  of  the  one  of  which   I   have  now   had  the 

ur  of  laying  an  account  before  the  Royal  Society.      The  explosion  of 

iboro,  in  Surabaya,  iu  1815,  described  in  the  Memoirs  of  the    lata 

lomentcd.Sir  Thomas  Stamford  Raffles,  more  nearly  npproa.hr.'.  it  tlun 

any  other  with  which  I  am  acquainted. 


(t'eini  Mr-  Pbitotephieal  IVonantw'aas,  for  lsoc. ) 
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A  POFULAK  COURSE  OP  niFMlsTi:  \ 

VI. 
( ; A.Hiw.         C'hlokin i  . 

Havi.no  fully  discussed  ilic  nature   And   j»rc»ptr(.ic-»  of  oxygen,  and   D 
nl"    l!n     manipulations    ill    pneuniiilu     r/irmislfj/J    tile    Way    Ul    ill    a 

1....1  Mr  i  •:  •  ;...!•.!  for  i  Ik-  consideration  of  other  go«v,  and  amongst  I 
tin-  next  that  I  ihall  mention is chlorine,     li  isaverj  singular  crVmn 

body,aa  will  presently  appear;  and  although  1  C'lll  ii  a  gas,  in  Si 
with  tin    common  parlance  of  the  laboratory,  yet,  strict!) 
not  mi  rit  that  title,  and  should  rather  he  styled  a  vapour. 

Now  o.if/i't-H.  as  fax  as  our  present  knowledge  goes,  i-  a  .,■.■<;  cool 

it  l.i  the  l"Wi  -I  possible  degree  l.y  the  most   powi  rl'ul  fri»oritii     in nn --.i  - 

or  submit  it  to  the  most  intense  mechanical  pressure  known,  it  undi 
no  change  save  that  of  hulk;  it  does  not  becoms  I  ithar  BOlid  or  fluid,  tut 
permanently  gaseous  at  nil  tcmpentaiM  and  pressures.     Not  to 
does  chlorine,   under  similar    troatmi  nt;   for,    if  a   little  aqueOUS  '• 
be  present  in  it.  when  cooled  down  to  32'  of  Fahrenheit's  scale,  it  becoms 
a  while  i  •rj/etalline  ulia\  or  if  perfectly  dry,  and  submitted  to  present 
become*  ■  bright   yellow  liquid ;   it    is,  therefore,  far   from  being  pcrma- 
ln ully  pbiiilh.  and  ii.  in  fact,  .i  true  vajxrnr. 

The  temperature  of  this  climate  ii  rarely  so  low  as  to  alter  the 
vaporous  (•  it  in  of  chlorine,  and,  then-fore,  it  may  be  Operated  upon  in  a 
way  somewhat  analogous  to  that  already  described  for  oxygen. 

Having  premised  thus  much  regarding  the  nature  of  chlorine,  I 
now  to  point  out  to  you  the  method  of  extricating  it  from  its  combine' 
lions,  the  means  of  collecting  it,  and,  lastly,  some  of  its  most  rcmiul 
propi  nl.'  i. 

Tie-  pneumatic  trough  must  he  filled  to  its  proper  level   with  hoi 
water,  at  such  a  temperature  that  the  hand  can  just  be  borne  in  it  without 
inconvenience,  and  the  bottles,  or  jars,  destined  to  receive  the  chlorine, 
must  likewise  be  filled  with  similar  hot  water.     The  gloss  stoppers 
be  greased,  as  already  directed.      A  tubulated  glast  retort,  holding  about 
a  nine-pint,  and  having  a  long  neck,  is  now  to  be  about  half  filled   with 
black  oxide  of  manganese f  arrange  it  so  that  the  beak  or  end  of  the 
Beck  just  dips  beneath  the  water  at  the  hole  in  the  shelf  of  the  pne« 
trough;   this  is  easily  done  if  the  retort  is  placed  upon   that  vi 
contrivance,  called  a  retort-stand,  the  sliding-rings   of  which  admit  *f 
niidy  adjustment,  to  a  great  many  lengths  and  heights. 

The  proper  adjustment  having  been  made,  and  everything  so  arranged 
that  the  rotort  can  be  removed,  and  replaced  without  loss  of  time;  remove 
it,  and  place  a  small  glass  or  earthen  funnel  in  the  tubnlure,  and  then 
ijuiekly,  but  carefully,  pour  in  as  much  strong  muriatic  acid  as  will 
moisten  the  manganese  into  a  thin  paste.     Do  not  pour  in  the  acid  all  at 

but  a  little  at  a  time,  and  shake  the  retort  round  nnd  round,  so  thai 
all  the  manganese  may  he  duly  moistened;  if  you  pour   all   the  aei.l   on 
suddenly,  the  chances  are  that  it  wv\\  Vie  ,v\>wt\>c4  by  the  upper  pan 
///<•  nttagaasse,  whilst  the  lower  remain  Y*.ries\Ys  tas.  *«£& 


_ 
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almost  invariably  cai  turc  of  the  retort,  if  heat  was  applied,  and 

prdiaps,  before  the  operation  of  generating  chlorine  i«  finished,  it  will  be 
■ternary  to  apply  a  little  heat:   hut  of  this  presently. 

l>t  us  suppose  the  acid  now  properly  mixed  with  the  manganese, 
llhhdravr  the  funnel  q uickly,  insert  tin?  stopper  of  the  tuhulure,  plate  (he 
rrwrt  on  the  retort-stand,  a  bottle  over  the  hole  on  the  shelf  of  the  trough, 
»d  thus  far  we  nre  successful.      !.et  ua  proceed  further. 

Babbles  of  some  aeriform  or  gaseous  matter,  iire  now  rising  through 
the  water  into  the  bottle — a  tort  of  fermentation  or  effercetcence  \-  tall 
place  between  the  material*  in  the  retort;  luvd  now  it*  areh  and  Mai 
appear  of  a  bright  veVYoir  colour,  this  tame  tint  i*  communicated  to  the 
1 1  rising  in  the  bottle.  Chlorine  is  now  evolving,  and  it  in  a  yellow 
fat. 

The  first  bubble*  that  came  over  were  not  <yr//o>r, !».  «ere 

Hot  bubbles  Of  chlorine,  but  only  tbOM  "I  common  air,  that  the  retort  con- 
■I ;  the  chlorine  generating  behind,  forced  this  forward. 
When  yon  judge  that  as  tnueh  ■Srifiini  matter  hoc  passed   into  the 
bottle,  as  is  equal  to  the  capacity  of  the  retort,  the  bottle  must  be  slid 
gently  on  MM  tide,  and  it*  place  siippli.il  by  another,  and  now  you  see 
the  yellow  colour  of  pure  chlorine.     Uememhcr  always   to   make   your 
iiiickly,  steadily,  and  cam  ad  lo  suffer  m  fc» 

babbit*   U   passible   to  escape   into   the   room,  for  chlorine   is   a   In 
noxious  and  suffocating  body,  eminently  hurtful  to  the  lungs,  even  when 
Brgely  nixed  \>it!i  air:  ic  i.  much  the  best  to  perform  the  operation 
in  the  open  air,  or  under  a  shed,  •■■  that  if  any  occidental  escape  Of  ih  • 
((as  takes  place,  tin   wind  may  waft  it  away  before  it  affects  the  lungs. 

Perhaps,  in  spite  of  oil  your  precautions,  a  puff  of  the  gas 
escape,  and  annoy  yon,  producing  coughing,  and  a  most  disagreeable,  yet 
indescribable,  sensation  in  the  throat,  which  is  paitionkuij  di  ansving; 
to  alleviate  this,  I  recommend  a  lump  of  sugar  naked  in  weal  Ipirita  of 
wine,  with  a  few  drops  of  sal  volatile,  to  be  held  in  the  mouth  until  it 
dissolves. 

You  have  now  to  dispose  of  the  impure  nit  -ami  elilurint  in  the/irai 
bottle:  stop  it  under  water,  take  it  to  some  distance  from  where  you  are 
at  work,  and  then  removing  the  stopper,  let  its  contents  escape:  attend 
now  to  the  second  bottle,  which  is  rapidly  filling  with  pure  chlorine: 
trhen  full,  and  no  mater  remaining  in  it.  stopper  and  teuton  it,  place 
on  another,  always  full  of  hoi  water,  remember,  and  It'  that  In  the  trough 
cools,  more  hot  water  must  be  added,  so  as  to  keep  up  the  temperature 
at  which  you  set  out. 

The  reason  why  hot  water  is  necessary  in  this  process  is,  because 
ililorinc:  is  absorbed  or  dissolved  by  cold  water,  and  if  you  used  it,  you 
would  scarcely  get  a  solitary  bubble  to  rise,  at  all  events  not  to  remuin  in 
the  bottle,  but  the  water  would  become  a  strong  solution  of  chlorine:  this 

»all  speak  of  presently. 
Now  although,  perhaps,  chlorine  has  hitherto  been  evolving  quietly, 
it  very  often  happens  that  the  materials  in  the   retort    loam    up,  mid 
boil  over, — or  effervesce  over  is  perhaps  a  more  correct  expression, — the 
neck  of  the  retort  becomes  filled  with  a  black  foamy  mass  ot"  the.  mixture,  % 
//  runs  into  the  trough,  and  soils  all  the  water.    Thv*  v&  1»jrj  MbSSffSMtg 
'    ■    //  U  \* 


but  there  is  no  help  for  it ;  if  it  once  happens,  you  had  better  stop  work 
and  begin  again,  the  expense  \*  barely  worth  mention — a  tingle  farthing! 
The  larger  the  retort,  tin  Lata  likely  i»  this  to  happen,  because  the  mute- 
rials  have  ample  room  to  swell  and  foam  in  its  body,  without  rising  into 
the  neck.  A  little  practice  will  soon  enable  you  to  apportion  all  nuiim 
rightly. 

Supposing  the  accident  does  not  take  place,  the  evolution  of  chlonxt 
becomes  sluggish  after  a  time,  and  then  you  may  excite  it  by  the  gentle 
heat  of  a  spirit-lamp;  but  if,  after  continuing  this  heat  for  some  time.voa 
find  a  bubble  or  two,  very  suddenly  evolved,  with  a  sort  of  jerk,  and  a 
little  water  at  the  aame  instant  rising  in  the  neck  of  the  retort,  you  mar 
be  sure  that  no  more  chlorine  is  coming  over,  but  that  the  heat  has  con- 
verted part  of  the  water  of  the  muriatic  acid  into  steam,  which,  mi 
wiili  the  water  in  the  trough,  at  a  lower  temperature  than  212'',  is  sud- 
denly nmilr n.tcd,  and  produces  the  jerk,  or  cum-ussion;  ynu  muit,  there- 
fore, stop  the  process,  by  taking  away  the  lamp,  and  taking  out  the 
atoppcr  frora  the  tubulure. 

If  you  left  the  stopper  in,  see  what  would  happen, — why,  as  the 
retort  cooled,  the  water  from  the  trough  would  rush  in  and  fill  it,  perbapt 
break  it.  This  cannot  happen  if  the  stopper  is  out,  or  lightly  inserted 
with  a  bit  of  paper  or  thread  between  the  ground  surfaces  to  admit  air. 

When  you  judge  that  it  can  be  effected  without  risk,  empty  the 
retort,  wash  it  well  out,  and  set  it  to  drain,  so  that  it  may  be  ready  for  a 
similar  operation  on  a  future  occasion.  Whenever  you  finish  any  experi- 
menting, cleanse  your  vessels  and  apparatus,  and  set  them  by  in  tittfe 
proper  places,  as  soon  as  possible;  then  they  will  always  be  read 
your  hands,  and  at  the  year's  end,  you  will  have  saved  a  large  proportion 
of  valuable  time,  which  would  otherwise  have  been  lost  in  hunting  after 
things  out  of  place,  amidst  a  miscellaneous  collection  of  dirty  bolt  If*, 
|     glasses,  retorts,  and  chemicals. 

Always  observe  the  two  following  H  golden  rules." 

I.  "  Never  put  off  until  to-morrow,  that  which  can  be  done  to-day.* 

II.  "  A  place  for  everything,  and  everything  in  place." 

In  your  laboratory  you  will  find  shelves  far  more  useful  and  conve- 
nient than  drawers.  You  have  all  things  immediately  under  obser- 
vation and  command  on  shelves,  whereas  you  are  often  tempted  to  craio 
dirty  things  away  in  drawers ;  so  that  the  laboratory  may  appear  neat 
to  the  casual  observer.  Had  I  my  will,  I  would  have  no  drawers  in  tht 
laboratory. 

Now  let  us  proceed  to  the  examination  of  the  nature  and  propcrtifi 
of  chlorine. 

The  most  obvious  property  is  its  greenish  yellow  colour,  and  bene* 
the  derivation  of  the  term  chlorine.  I  have  already  said  that  it  U 
rious  to  life,  hut  it  supports  combustion  to  some  extent ;  I  mean  common 
combustion,  as  of  a  candle  or  taper,  and  of  this  you  can  easily  convince 
yourself,  by  putting  a  lighted  taper  into  a  small  bottle  of  it;  the  brilliancy 
of  the  flame  is  greatly  diminished,  it  is  red  and  smoky,  very  different  to 
»li;it  happened  with  orygen.  But  although  the  combustion  of  a  taper  i) 
so  imperfectly  and  languidly  MUpporUA  Vj  chlorine,  ^«\  o'Cvn*  rota-tenets 
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bun  in  it  with  and  substances,  too,  that   ure  not  usually 

onsiderr-d  combustible. 

■\. ni.pl •'.  lake  the  metal  antimony,  reduce  tome  of  it  to  u  very 
De  poirdtr  in  ft  Wedgwood  mortar;  place  some  of  this  on  a  bit  of  bent 
ird,  then  loom  tb<!  stopper  of  a  bottle;  of  chlorine,  and  throw  in  the 
itimony.  it  takes  fire  tponloHeontly.  and  burns  with  much  splendour, 
■educing  a  large  quantity  of  white  tunics.  Ihi.  n  suit  will  not  take 
ace  in  oxygen.  iumI  you  would  not  have  anticipated  it  in  chlorine,  after 
ring  how  sluggMilv  tin-  flaming  /ml  taper  burned:  how  curious  then  is 
to  ice  the  add  metal  spoutjuieounh  buret  into  Hiiine!  thin  U  an  instance 
intense  chemical  affinity. 

Mow  obwrre  how  alight  a  thing  will  modify  or  prevent  thin  affinity 

itwecn  chlorine  and  antimony.      Drop  a  lump  Of  the  metal  into  the  ■&■, 

ere  is  no  spontaneous  combustion,  no  intense  or  immediate   notion:   in 

it  course   of  tb  ;ll   become   iticrusted   with  awhile 

and  mii'W.m.i  found  in  the  kittle. 

How  i*  all  this?  why  it  is  an  instance  of  mechanical  aggregation 
■posing  chemical  affirt  thf .  the  metal  is  one  hard  compact  mam,  strongly 
igregalcdf  and,  therefore,  the  chlorine  bat  this  to  contend  with  imd 
ercorne  before  chemical  action  can  eniui  I  it  1  ik)M  place  sloirly  in  this 
st.uii'r,  but  in  the  other,  when  tin  natal  was  en  la  pvwiJiir,  njgragi 
>n  was,  to  a  certain  extent,  mechanically  overcome,  the  chlorine  had 
tl.  tu  contend  with,  but  instantaneously  exerted  its  action  on  each 
inutc  particle,  intensely  and  rapidly,  the  usual  attendant*  upon  which 
tense  chemical  affinity  :it.    tli.    cu>lutioti  of  light  and  heat. 

bet  us  take  another  metal:  we  will  select  copper,  in  that  form 
jowii  as  ,l  Dutch  gold,"  that  in  in  line  leave*;  now  slightly  breathe  on 
te  end  of  a  glass  rod,  about  ten  inehee  long,  and  cause  one  or  two  leave* 
'"  Dutch  gold"  to  adhere  to  the  damp  surface:  then  open  a  bottle  of 
tloriue,  and  quickly  plunge  in  the  nn-tal  leave,  tin  _■.  iu-Miuly  lake  )">r.- 
■  1 1 .-- 1 v .  mid  burn  with  a  line  red  light.  A  greenish-yellow  solid 
I  results  from  (bi-  experiment. 

A  small  hiinp  of  copper,  or  "  Dutch  gold,"  will  not  burn  in  this 
aimer,  but  is  only  slowly  acted  upon  as  just  now  stated  regarding 
itimony. 

A  bit  O&phatphonu.  placed   in  a  deflagrating  spoon,    will    take  fire 

>ontaneou*iy  in  chlorine,  and  burn  with  a  pale   Hamc  producing  whit-* 

imcs:   you  remc-nilicr  bow  splendidly  ir  burned   in  o.ri/grn  ;   the  combus- 

on  in  this  instance  is  far  inferior  in  splendour,  nevertheless  the  affinity 

intense. 

Now  let  us  examine  the  nature  of  the  products  of  these  three  cases 
'spontaneous  combustion:  I  have  already  stated  thai  when  a  natal  is 
irned  in  oxygen,  the  product  is  styled  an  oxide;  and  when  a  .similar 
leiiomcnon  takes  place  in  chlorine,  the  pioduci  i,.  styled  a  chloride,  thus 
ie  first  result  was  a  chloride  of  antimony,  the  second  a  chloride  of  copper, 
id  the  third  a  chloride  qf  phorphonti  these  are  all  very  important 
imbinntions,  but  I  do  not  enter  upon  tin  ir  natures  in  detail,  because  it 
nuld  be  out  of  place  liere,  where  I  am  only  showing  the  general  characters 
:  cMbrttrt-. 

CM  water  readily  dissolves  chlorine.    Open  *  VyottXc  <A  \W  tgsA^VQt\ 
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quickly  invert  it  in  ■  nuc«  fid]  of  clem  cold  water,  leave  it  foe  a  short 
time,  and  y»u  will  gradually  find  the  water  rklag  in  tin-  bottle;  it  chV 
■olr*-«  the  g«M,    in. I   tin:  remitting  nlution  is  of  n  /)«/.  totft 

chemists  call  it  nn  aqueous  sidulum  of  chlorine.  If  you  leave  any  mid 
in  your  bottles,  of  course  it  will  absorb  pari  of  the  chlorine,  and  product 

u  partial  vacuum;  the  stopp<>M  u  ill  In mo  no  tightly  fixed  as  to  defy  all 

your  exertions  to  remove  them:  remember,  therefore,  never  to  BtOf 
bottles  until  they  an  quite  full  of  chlorine.  This  solution  has  trTrni 
remarkable  properties:  paw  a  little  into  a  small  glass,  and  then  put  in  .< 
bit  of  gold  leaf- — I  mean  real  gold  leaf- — etir  it  round  and  round  with 
a  glass  rod,  the  gold  dissolves,  and  thu*  you  obtain  nn  aqueous  solution 
Of  i  l.-lornle  of  gold. 

You  would  never  anticipate,   such  n  result  with  tlii.s  noblt  ■■• 
especially  tf  you  have  ever  attempted  to  dissolve  it  in  nitric,  snlp/mricot 
m her  strong  acids,  for  none  of  them  hare  any  action  on  it:  but  bet 
water,  witli  a  little  chlorine  in   solution,  which  quickly  causes  the  metal 
to  disappear. 

Perhaps  you  have  heard  of  a  solvent  for  gold,  called  aqua  regia.Ot 
tHro^mriatU  acid,  or  if  not,  you  can  easily  make  an  experiment  which 
will  explain  its  nature. 

Put  a  little  nilric  acid  into  one  glass,  and  a  little  muriatic  acid  into 
another  ;  add  a  bit  of  £»M-leaf  to  each  :  the  acids  separately  hare  no  action 
on  it,  but  now  suddenly  mix  them,  and  the  gold  instantly  dissolves.  You 
have  formed  aqua  regie  or  nitro-niuriatic  acid,  in  which  yon  find  tin 
peculiar  odour  of  chlorine  very  perceptible  ;  but  where  has  it  come  from? 
Why  from  the  muriatic  acid,  and  as  follows. 

Muriatic  acid  consists  of  chlorine,  and  hydrogen,  and  nitric  ucid of 
oxygen  and  nitrogen,  (pp.  300,  301,  vol.  i.)  When  these  acids  are  mixed 
together,  part  of  the  hydrogen  of  the  one  unites  to  part  of  the  oxygen  of 
the  other,  forming  verier, and  chlorine  is  liberated  in  the  free  state  a  ready 
solvent  for  gold.  You  recollect  that  we  set  out,  by  evolving  ch/orint 
from  muriatic  acid  mid  wide  of  manganese  ;  the  theory  of  the  proorsi, 
you  will  now  easily  understand. 

Muriatic  acid  consists  of  chlorine  and  hydrogen,  oxide  of  manganese, 
of  oxygen  and  manganese,  (p.  191,  vol.  ii.)  When  these  are  mixed  to 
gether  in  the  retort,  part  of  the  hydrogen  of  the  muriatic  acid  unites  with 
part  of  the  oxygen  of  the  oxide  of  manganese,  forming  tvaler,  and  free 
chlorine  is  evolved.  So  you  see  it  is  a  very  simple  case  of  the  decom- 
position of  the  acid.  There  remains  in  the  retort  a  solution  of  chioeidi. 
of  manganese.  If  you  put  all  the  black  mass  on  a  filter,  add  a  Jittlemor* 
water,  the  chloride  of  manganese  will  filler  through  of  a  pale  pink  colour; 
and  by  evaporating  this  solutiou  carefully  to  dryness  on  some  hot  sand,  of 
over  a  lump,  you  will  obtain  a  solid  crystalline  chloride  of  'ttanganesc. 

There  are  many  other  methods  of  nbtniuing  chlorine,    espi •■ 
from  common  sail,   which   is  a  chloride  of  sodium ;   hut  these   arc  rnlhrff 
more  complicated,  and  I  do  not  stop  to  describe  them  here.     Your 
readiest  source  of  chlorine  is  that  already  detailed. 

Now  the  aqueous  solution  of'  chlorine  already  mentioned  lias  a  very 
singular  action  on  vegetable  colours.  Vegetable  Mum  arc  generally  ren- 
t/ere*/ reti  hy  acids  and  green  by  a\Va\\M>.    \W\  ^\i\  *Vn.\.  <ft  Winou-^" 
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into  solution  of  chlorine,  arid  its  blue  colour  fa  instantly  destroyed:   it  it 
regularly  Ideached.     Almost  ererv  4  colour  undergoes  *  similar 

change.      Try  various   strip*  of  printed  calico,  and  you  get  illustrations 
of  the  art  qf  bleat), 

Dissolve  a  small  lump  of  indigo  in  some  sulphuric  acid,  bj  the 
ui.l  of  a  moderate  heat,  a  solution  11  thus  obtained  of  an  intense  blue 
colour,  for  indigo  has  the  peculiar  property  of  dissolving  in  sulphuric 
acid,  « iihout  reddening  or  altering  colour.  Take  a  drop  of  tikis  sulphate 
of  indigo,  and  add  it  to  half  a  pint  of  water,  so  as  to  dilute  the  blue 
a  little:  then  pour  sonic  of  it  into  tin-  solution  of  chlorine,  and  as  fast 
a*  you  pow,  the  blue  colour  is  bleached,  with  almost  magical  velocity. 
This  rapid  destruction  of  .1  very  permanent  colour  is  a  fact  of  vu*t  im- 
portance in  the  arts.  A  few  years  since,  the  art  of  blenching  was  a 
and  uncertain  procoaa,  dapeadi  at  chiefly  upon  the  state  of  the 
weather;  hut  now,  by  the  introduction  of  e/ilorine  and  its  combinations, 
it  is  reduced  to  principles  of  gr>  at  perfection  and  certainty,  and  enormous 
quantities    of  chlorine    ire  daily  evolved,    and    collected  ill  a 

for  the  use  of  the  bleacher. 

In  the  manufacture  of  chloride  nf lime  for  the   use  of  the  bleacher, 

iintity  nf  oklorme  annual!//  evolved,  is  enormous,  and  almost  sur- 
passes the  bounds  of  belief;  Indeed,  I  nm  almost  afraid  to  state  even 
its  daily  evolution  by  one.  manufacturer,  but  I  had  my  information  from 
very  high  authority.  '•  //.•  erolre.i  daily  kiitt  tons'  weight  qf  chlorine, 
and  mitt*  it  irith  lime  In  mate  the  chloride  ■'  ' 

This  i-.  an  enormous  quantity;  and  a  magnificent  example  of  the 
perfection  and  precision  at  which  chemistry  has  arrived. 

The  bleacher  in  most  instances  finds  that  free  gttteOUt  chlorine,  or 
its  aqueous  solution  are  not  so  advantageously  applicable  to  his  processes, 
as  chloride  of  lime.  Tins  therefore,  is  the  form  in  which  chlorine  i* 
almost  in  variably  employed,  ind  •■hloiidt  o/' lime  is  now  too  well  known 
to  require  any  further  description  here. 

If  you  leave  the  strips  of  calico  for  some  time  in  aqueous  solution 
qf  chlorine  or  of  chloride  qf  lime,  then  take  them  out  and  dry  them: 
ma  will  find  them  very  white,  but  very  rotten,  slitting  and  dropping  into 
holes  upon  the  slightest  touch ;  because  not  only  has  the  duoi 
destroyed  the  chemical  colour,  but  also  the  mechanical  texture  of  the 
woven  fabric. 

Tina   is  an  obvious  disadvantage:    how  is  it  to  be  got  rid  of? 

ply  by  employing  a  much  weaker  bleaching-solution,  and  then  well 

washing  the  bleached  goods  in  water  until  all  traces  of  the  smell  of 

chlorine  disappear.     The  weak  solution  will  more  slowly  yet  quite  as 

Ball*  dl  -troy  colour,  leaving  texture  unimpaired. 

Careful  manufacturers  always  attend  to  this  circumstance,  but  others 
ir  processes,  and  of  course  the  goods  are  very  rotten.  "  Turkey 
'Ikerchiefs"  as  you  very  well  know,  are  covered  with  white  spots. 
.Vow  in  the  manufacture  of  these  articles,  the  piece  of  cotton  is  first  wholly 
dyed  red,  and  then  chlorine  is  properly  applied  to  those  parts  intended 
to  be  white ;  they  become  bleached,  and  it  not  uufrcquenrly  liuppens  that 
the  goods  are  hurried  into  the  market  retaining  chlorine.  KSi  <&x<5  *^v* 
and  figures  are,  therefore,    rery  rotten ;    tnu\  it  you  city  owfe  ol  *5&m* 
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haiulkercliiefs  before  the  tire,  you  can  readily  poke  jour  finger  Utrougfc 
all  khi  white  -|io(t,  because  tlie  fibre  of  the  COttan  is  destroyed. 

Paper  hiM   its  dulling  whitm.    •.  . ■ciitVrn -d  u|miii  it  by  chlorine,  sad 
very  frci|uently   contains    it.    in   notable   quantity,    especially   that   pspo 
known  a-   "  [aiming  demy."      OptS   ■  tV< -.-.li  bale  of  it,  and   you  fin 
."li.ur  »(  chlorine  v«ry  perceptible.     Of  course  such  paper  cannot  be 
very  datable. 

If  yon  Rita  DO  it  with  common  ink,  in  the  course  of  time  tie 
writing  will  fade;  because  chlorine  "ill  readily  destroy  uring. 

matter  of  writing-ink.  It  does  not  affect  tliat  of  printing-int,  because 
tbat  owes  its  blackness  not  to  iron  but  to  charcoal*  which  is  a  singuiarlj 
unalterable  anil  [leiniurient  substance.  Wot.  over  a  printed  page  with 
common  ink,  and  then  wash  it  over  with  solution  of  i  hlorme  01  1 hi 
<■/'  time,  which  will  remove  all  tho  blots,  and  leave  the  printing  untotn  had 
This  fact  is  obviously  of  much  utility. 

Paper  thus  containing  chlorine  is  often  productive  of  the  iiiu.1 
•1  nous  inconvenience  to  silversmiths,  jewellers,  plated  button-makers, 
cutlers,  and  surgical-instrumcnt-makers,  who  employ  it  for  wrapping  up 
their  polished  goods;  for  although  it  appears  white,  aud  beautiful,  ;uid 
vei>  t  it  contains  chlorine,  a  sad  enemy  to  all  metal-work 

polished  goods  booh  baoonw  tarnishod,  wholly  foiled,  and  unsatcabU. 

Chemistry,  of  course,  gets  sadly  into  disgrace,  when  its  beautiful 
principles  arc  thus  perverted  by  the  mercenary  manufacturer. 

Iii  addition  to  the  valuable  property  of  desi  roj  Dg  Golouj  in  tho  art 
of  bleaching,  chlorine  and  some  of  its  combinations  have  other  important 
uses.  Thus,  solution  of  < -hlnrine  or  chloride  of  lime  will  destroy  the 
unpleasant  effluvia  arising  from  decaying  animal  or  vegetable  matters.  Il 
is  also  of  the  'jn-.u.-i  importance  in  fumigation,  and  destroys  contagious 
or  infectious  matter. 

People  often  sprinkle  rim-gar  in   sick   chambers,  or  burn   peri:, 
and  call  this  fumigating  ,-  it  is  of  no  manni  t  of  use  save  to  cotter 
smell;    tint    infectious  or  contagious    matter,   if   any,   remains  in    full 
activity,  and   it    can   only   be   effectually  ib  stroyeil,   by   fumigatioi  u-illi 
chlorinr  in  tUrit  hi  ill  rajmiir,  tho  former  may  be  depended  on. 

The  celebrated  Guyton  de  Morvcau  invented  what  he  called  "  Pre- 
servative phials."  These  were  strong  glass  bolt '  I -gists 
stoppers,  secured  by  a  screw,  and  containing  a  mixture  for  evolving 
chlorine.  Upon  entering  an  infectious  atmosphere,  the  stopper  was  to 
he  slightly  withdrawn,  to  allow  a  puff  of  the  gas  I"  escajn 
to  become  perceptible;  and  according  to  his  experience,  (his  ivai  sufficient 

to  nvni  the  diwigfa  of  miiction. 

Fumigation  by  chlorine  is  a   very  simple    matter,   the   mixtur 
evolving  the  gas,  should  be  placed  in  earthen  pans  on  the  floor  of  t'"' 
room,  the  windows  and   doors  are  to  he  closed,  and   things   left   in 
state    until   tin-   gveiuttOU  of  chlorine  ceases ;  the  doors  arc  then  to  be 
opened,  and  the  windows  also  from  the  outside,  letting   1  current  of  fresh 
air  sweep  into  the  room   uutil  you  can  enter   without    incot 
clear  out  lie-  ;  MS,  insert  t'r.sli  materials,  and  close  up  the  room  as  before, 
until  you   judge  that    it.  is  thoroughly  fumigated.      In   fumigating   large 
rooms,  of  course  you  must  have  i»<uvj  ^swv*  oS  \a»  mvs!wni. 


•  Some,  years  ago,  a  very  extensive  fumigation  of  the  Mil  bank 
^^Kntiary  was  conducted  under  the  direction  of  Dr.  Foraiiay  :  and  so 
Bbna  wax  the  evolution  of  eJdorine,  that,  nym  looking  through  a  plate 
^^^P*  inserted  in  the  door  of  each  long  gallery,  the  whole  of  its 
^Bkpber.    aj.jH  ;,i,  .I  iii.  n-'  ly  yellow. 

In  »u<h  extensive  fumigation*,  the  operators  are  often  dreadfolly 
pnoyed  by  the  accidental  inhalation  of  the  ga»;  and,  indeed,  ax  I  bare 
■tore  stated,  it  is  moat  distressing.  The  remedy  already  mentioned  may 
^^■OrU-d  to.  or  a  Bponge  soaked  in  iceak  liquor  ammonur.  may  be  folded 
■  ind  held  close  to  the  mouth,  whilst  operating;  the 
immonia  or  roititUe  alkali  neutralize*  the  chlorine,  and  prevent*  its  access 
w  th' 

Chlorine  is  a  very  heavy  gas;  compared  with  hydrogen,  it*  specific 
jnvity  is  as  36  to  1,  and  compared  with  air,  as  2.500  to  1.000,  so  that 
t  id  iy  be  poured  from  one  vessel  to  another;  in  making  this  experiment, 
tad  indeed,  all  other*  in  which  it  is  concerned,  remember  to  guard 
•gainst  inhaling  it. 

Chlorine  was  discovered  by  tbe  celebrated  Scheele,  and  be  called  it 
iephlvgislie&ted  muriatic  acid,  that  is  muriatic  acid  deprieed  of  an  ima- 
ginary combustible  principle  called  phlogiston.  The  French  chemists 
called  it  oxymuriatic  acid,  imagining  it  to  be  muriatic  acid  containing 
loosely-combined  oxygen. 

Sir  H.  Davy  examined  it  with  masterly  skill,  and  found  that  it 
contained  no  oxygen :  that  it  could  not  be  resolved  into  any  simpler 
(arm  of  matter  ;  that  it  was  not  a  compound  but  an  element,  for  which 
he  proposed  tbe  name  of  chlorine,  as  involving  no  theoretical  notions 
regarding  it*  nature,  but  simply  implying  its  yellorr  colour;  and  should 
it  at  any  future  time  be  decomposed,  and  shown  to  consist  of  two  or 
more  bodies,  still  tlio  term  chhrine  will  remain  unobjectionable.  How 
different  is  this  precision  of  nomenclature  to  that  of  the  French  school 
regarding  oxygen  ! 

If  you  imagine  Scheele  s  phlogiston  to  have  been  hydrogen,  you 
will  at  once  perceive,  how  near  tbe  true  elementary  nature  of  chlorine 
br  hud  arrived,  when  be  called  it  depAlogisticaled  muriatic  acid. 

Now  you  still  more  fully  see  the  absurdity  of  calling  oxygen  the 
mmnersal  supporter  of  combustion-,  for  here  is  chlorine  supporting  com- 
Wilion,  with  an  equal,  if  not  a  superior  energy ;  and  the  absurdity  of 
the  term,  universal  acidifying  principle,  will  become  fully  apparent 
hereafter  ;  it  is  slightly  so  at  present,  for  chlorine  and  hydrogen  produce 
muriatic  acid. 

Such  is  .i  slight  sketch  of  some  of  the  most  popular  properties  of 
(Marine,  its  evolution,  its  power  of  supporting  combustion,  of  destroying 
colour,  and  contagious  or  infectious  matter.  All  these  the  chemist  is 
•ell  acquainted  with,  but  of  the  ultimate  nature  of  this  singular  sub- 
he  knows  nothing. 
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Ii  .;ii,  ii, mi  l„-  ui  ol,|,,i  of  iinlill'.'ience  to  Englishmen,  to  witness  the 
efforts  made  for  the  extension  of  KNOM  by  then  Transatlantic  brethren. 
Those  effort*  have  been  in  every  sense  gigantic:  but  especial)] 
that  rein. -■  to  ii,,-  .his  of  life  and  civilization.  Still,  till  rery  rcr.-inlv, 
',  iimm,  i  fell  t.ir  behind  ourselves  in  those  fundamental  branch**  of 
-. .  i.  dm  which  most  form  the  real  basis  of  every  solid  scientific  stru 
the  mathematical.  Prior  to  the  publication  of  Dr.  Bowditch's  translation 
of  l^iplace,  and  the  excellent  imirn  ii]»]>.i».led  to  it.  the  AmerieemfMi 
could  not  boast  of  one  single  mathematical  work  comparable  to  hundred* 
published  in  the  mother-country.  The  cause  is  easily  explain,  I  nfl 
has  been  pointed  out  over  and  over  again  by  American  writers, — the. 
•lavish  prejudice  which  prevails,  amidst  all  the  personal  vanity  oi  IH 
Americans,  that  nothing  enn  be  produced  in  America  at  all  comparable  to 
tli.  Hoiks  published  in  London.  In  the  arts  of  life  they  fell  themscrres 
free,  and  less  shackled  by  fiscal  imposts  than  the  parent-country. 
there  they  put  forth  all  their  strength;  but  in  pure  science,  a*  well  as  in 
literature,  they  have  fallen  as  far  below  us  as  in  commercial  and  manu- 
facturing efforts  they  have  surpassed  us.  We  are  not  sure,  however,  that 
the  American  publishers  do  not  find  it  more  to  their  advantage  to  keep 
up  this  delusion,  than  to  use  any  effort  to  dispel  it :  im.-nua  Ii  a*  th.-y  thus 
avoid  the  expense  of  purchasing  "copy,"  but  find  it  made  ready  to  the* 
hands  in  the  form  of  printed  books  imported  from  London!  No  Kugliih 
■Oik  of  eminence,  and  adapted  to  the  taste  or  wants  of  their  own  popu- 
lation, issues  from  Chi  press  in  this  country,  which  is  not,  as  if  by  magir. 
circulated  throughout  America,  and  from  a  dozen  American  presses 
simultaneously,  in  less  than  three  months  after  the  most  favoured  "  town 
reader"  has  perused  it!  Happy  the  publisher  who  gets  a  single-. 
the  start  of  his  competitors!  He  makes  half  a  fortune  in  thai  single 
week, — provided  the  book  is  one  calculated  to  have  a  >l  good  run." 

Though  we  are  ready  to  admit  that  much  of  the  literature,  as  well 
as  of  the  science  of  America,  is  inferior  in  every  point  to  our  own,  J 
must  be  obvious  that  this  docs  not  arise  from  want  of  good  models, — for 
all  that  we  have,  they  have  too.     It  arises  from  the  discouragemenl 
American  effort,  and  from  this  alone.     Our  advantage  maj  possihlj  1" 
found  in  this;  but  it  certainly  is  not  inlenlioiialli,  CMtulltd.      Amcrieaa 
patriotism  would  dictate  a  different  course;  ami   it  it    improbable  thai 
after  the  splendid  efforts  of  Washington  Irving,  Webs!  ir,  and  ' 
in  literature,  and  of   Howditch    in  mathematical    physics,   that   great 
country  will  look  so  coldly  on  the  labours  of  her  own  children, 
her  interest  to  foster  the  genius  of  her  own  soil;  and  she  cannot  be 
much  longer  blinded  to  it. 

It  is  well  known  to  every  well-read  mathematician,  that  in  this 
country  pure  science  was  cultivated  in  comparative  sjlenci   and  obscv 
by  means  of  certain  periodical  wotl«  mote  at  let*  exclusively  devoted  to 
them  (and  especially  the  Ladies*  and  Gcwtoaet^WwrvM^  <«\£-\A.Sn  <iu 
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i  versifies   they  luy  dormant,   or  were  taught  ax  u  mere  mutter  of 

:- 1 1  j  •  1  i  •  - 1  l>v  haidlj  Bay,  and  considered  only  M  Batten  of  Idh 

■  ity  iiy  nearly  111).  We  live  in  In  Iter  t i f n .  •:  yet  fl'WT  of  OS  8X0 
ible  of  the  great  obligations  which  we  are  under  to  those  modest  mid 
unpretending  mutts  for  the  present  spirit  of  inquiry  which  is  now 
become  so  general  in  respect  of  pure  mathematical  science  and  it* 
innumerable  applications.  As  wc  were,  so  America  is.  at  this  moment. 
Bowditch  was  little  known  ti>  the  general  scientific  world  before  his 
present  undertaking:  yet,  so  to  speak,  Bowdilch  was  tin-  child  of  Miurian 
nursing.  Mi*  effort*  were  first  made  in  tbosr  obsCWS  American  pe- 
riodical! which  are,  except  to  perhaps  half  a  dozen  person.*,  unknown 
in  this  country,  and  almost  us  unnmembcnd  in  thsu  "father-land." 
Knowing  this  as  we  do,  we  cannot  look  with  indifference  upon  the 
attempt*  which  are  made  in  that  country  to  establish  a  superior  close  of 
such  publication-,  dependent  for  their  support  on  natim  nr  adopted 
we  to  recount  the  names  of  those  who  in  this  country 
were  made  mathematicians  by  the  English  Diaries,  Repositories,  Bees, 
Correspondent*,  Companions,  Receptacles,  \c, —  were  we  to  recount  the 
names  of  .Simpson,  Linden,  Unlby,  Harrow,  Ijjwson,  BOBB  ■■  istle, 
Crakelt,  Sniiinii  i-nii  (Cieorge).  Kohcrtsan  (Dr.  Ahrum),  Wales,  Ul. 
(Thoiwss),  Wildl.nre,  Vine*,  Hrinkloy,  Mnskclync,  Mutton,  liar-, 
and  a  hundred  Other*,  already  passed  away,— were  we  to  recount 
the   names    of   Gregory,    Leyboum,    Lowry,     Ivory,  Wallace,    Harlow, 

i.s.  Swale,  Mason,  Young,  Woolhouse,  mid  u  hundred  ot: 
amongst  the  Being, — we  are  sure  the  importance  of  these  publica- 
tions would  be  at  once  admitted.  Can  wc  then  hut  augur  well  for 
ricn  from  an  undertaking  like  this?  Or,  still  more,  from  the  very 
superior  maimer  in  which  this  is  conducted?  Con  any  one  who  peruses 
this  single  number  with  attention,  fail  to  be  struck  wiili  llic  power  of 
American  mind?     We  think  not. 

I  he  plan  of  the  work  assimilates  more  with  mat  of  IVofessor  l.ev- 
boom's  Mathematical  Reporiltn  1/  (han  with  any  other  type:  and  wc  think 
PrOteSSOT  Gill '..i  J!  -■  iu-el_,  Iiav.  selected  a  bettc-i  model,  as  to  general 
feature.  Should  he  succeed,  even  to  a  partial  degree,  in  effecting  by  his 
publication  the  real  good  which  Mr.  Leyboum  has  done,  he  will  deserve 

Nrll  of  his  countrymen. 
We  shall  give  a  brief  analysis  of  this  number,  and  our  readers  ■  ill 
en  see  that  wc  may  most  cordially  recommend  it  to  their  notice  and 
support,  assured  that  they  will  find  much  to  compensate  them  for  it-,  cost 
The  first  article   is  the   investigation  of  a  formula  for  the  longitude 
the  rhumb  is  invariable.      In  this  case,  the  course  is  the  liu<i<h" 
tlie  expression,  for  the  longitude  arrived  at  is  known  to  be  accurately 

omitting  the  spheroidal  figure  of  the  earth)  x  —  j,  =  tan.  v  log.    .         '' 

.nd  i,  arc  the  longitudes  of  the  limits,  1/  1/,  the  polar  distances 
of  the  same  limit*,  and  v  the  angle  of  the  rhumb;  and  the  formula  is 
well  adapted  for  calculation*.     The  method  has,  however,  been  virtually 


•    We  nlinll   probably  bare  occasion  to 
luake  some  rrmnrla  on  tho    ruioOM   Die- 
A»n>  been  proposed  for  Hi. 


solution  of  this  problem,  as  to  coiinmrntive 

fllcilitN,  \n   :.   lUl.no-   nun\\lCt   <A   \\iv»TOMRSr 
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anticipated  by  several  European  writer*,  and  we  may  add  that  it  ii  art 
the  one  most  in  favour  amongst  us. 

Tin-  next  is  an  excellent  solution  of  the  prohlem. — "  In  a  given 
ellipse  to  inscribe  the  greatest  equilateral  triangle."  It  in  shown  thai 
the  triangle.*  nay  from  the  least  to  the  greatest  continuously;  or,  ia 
other  words,  tluit  there  is  only  one  maximum  and  one  minimum  raltt* 
of  the  side ;  though  obviously  there  must  from  the  symmetrical  form  of 
the  curve  be  Jour  different  positions  in  which  they  may  be  drawn. 

Thirdly,  a  new  discussion  of  the  problem: — "  Upon  a  horizontal 
plane  a   rectilineal   path  is   traced,   in    which  e  is   constrained   to  move 
uniformly.      This  body  is  connected   by   ait   inflexible   and   iiiexteruible 
line  with  .neither  body,  K,  which  is  posited  in  this  plane,  and  which  i« 
supposed  to  have  received  some  primitive  impulse  in  the  direction  of  thii 
plane.      It  i>  required  to  find  the  nature  ..I'  the  curve  described  by  the  body 
m    :md  the  other  circumstances  of  the  motion,  abstracting  all  conside 
of  friction,"    This  problem  was  first  considered  in  connexion  with  several 
nnnlogous  ones  by  Ckumult  in  Mfm.de  VAcaiL,  1736,  in  a  discussion  with 
Fontaine  and  others,  who  considered  the  curve  to  be  the  Tructory  or 
Iviuitangcntial  Curve.     It  has  been  subsequently  discussed  by  Gety 
Dubuat,  Frnntyais,  and  others,  (Ann.  des  Math.  torn,  iv.);  and  by  I'rofcswr 
Lowry  in  Leybourn's  Repository,  vol.  v.,  as  well  as  in  the  Ladies'  1 
for  1779  by  the  Rev.  Charles  Wildbore. 

Mr.  Gill  obtains  the  equations  of  motion  with  great  elegance,  and 
differently  from  anything  we  have  seen.  His  mode  of  integrating  » 
similar  to  (hat  of  M.  Frnneais.  lie  annexes  the  discussion  of  several 
collateral  problems.  This  paper  is  on  the  whole  a  very  instructive  one 
to  the  young  geometer  and  physicien*. 

The  fourth  and  final  article,  as  well  as  the  most  elaborate  and  im- 
portant one,  is  a  paper  on  Spherical  Geometry.  This  is  a  branch  of 
science  exclusively  English,  and  of  very  recent  growth  in  any  regular 
form.  It  seems  to  have  taken  a  definite  character  from  the  researehei 
of  Mr.  Davies,  concerning  the  "  Nature  of  the  hour-lines  on  the  antique 
sun-dials,"  published  in  the  Edinburgh  Transactions,  vol.  xii.;  and  hat 
been  followed  up  by  two  other  papers  on  the  general  principles  and 
equations  which  are  involved  in  the  fundamental  idea.  An  abstract  of 
it  has  also  been  published  in  the  appendices  to  the  Ladies'  Diary  for 
1835 — 6;  and  several  interesting  questions  concerning  spherics 
have  been  interspersed  through  the  Dinrics  and  Leybourn's  Repository, 
by  Messrs.  Davies,  Woolhouse,  and  Rutherford.  The  abstract*  abort 
spoken  of  seem  to  have  turned  Mr.  Gill's  attention  to  the  subject,  and 
his  processes  are.  in  some  cases,  material  improvements  upon  those  of 
his  predecessor,  though,  in  others,  they  fall  short  of  them.  This  artick 
ought  not  to  be  passed  over  by  any  one  who  feels  interested  in  this  im- 
portant branch  of  geometry. 


*  Some  singular  discussions  took  place 
nt  the  Bristol  meeting  of  the  British  As- 
aociation,  respecting  this  term,  ft  was 
thought  "  very  hard  that  the  medical 
/'j.irtiiiooer  should  monopolize  the  term 
physician,"   and    after    considemMc   &\. 


terealion,  the  sons  of  Eseuinplu*  apfwar  w 
have  compromised  this  important  <pmtni 
by  allowing  the  cultivator  of  phytic*  M 
adopt,  after  tho  French  mm-m.  'heal  —■ 
naiu,  Ave  tilta  ut  "  Pliyiicien. "  Muck 
■Afti  iuiWjuA,  »\»\jS. — w(C\\n.\ij>\ 
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UV  feel,  however,  disposed   to  take  an  exception   (o  Mr.  Gill's 

lion.     Mr.  Davie*  had  eapl  Greek*  letters  to  dedgnato 

ip\<-  linalet,  m  h  lo  distinguish  them  completely  from  the 

fetation  of  the  linear  ijwtwn.     Mr.  (iill  employs,  contrary  la  Ifal  ■mIom 

•liiih  i»  suggested  by  the  uniform  practice  of  modern  writer*,  the  Italic 

letter.     Even  in  piano,   the  nngle  mode  by  the  raditu  rector  and  tlie 

vigil  I:  ir    ■  ■ratiiii   ii    written   ^,  6,  or  ip;  but   Mr.  OiJl   liaa  employed  y  to 

designate' the  spherical  radius  rector,  mid  .r  the  polar  angle.     We  are  at 

I  tow  to  'i' '  ''int  for  thr  motives  of  thia  change;  and  as  n  uniform  system 

of  notation    is  etiential  to    a   successful    cultivation    of  any  branch  of 

analytical  science,   ire  tm«t   that    Mr.  (iill  will   yet  accede  to  that  which 

and  in  use,  except  he  can  show  that.it  violates  some  of  (he  essential 

rules  of  a  good  ootatioa,  iin<l  that  his  own  is  foe  from  thnt  charge. 

Wb  shall  conclude,  by  nrfrrring  our  reader*  to  the  remarks  on  the 
nl  state  and  probable  tendency  of  spherical  geometry  to  bo  inserted 
in  our  next  number;  and  with  ■  ordially  recommending  Profeawr  Gill's 
labour*  to  ll  of  our  American  aa  well  as  our  English  reader*. 


REMARKS  ON  CRYSTALLIZATION, 

By  Mb.  Thomas  Griffiths. 


Is   the  Journal  of  the  Royal  Intlilidion,  (vol.  xiv.,)  I   inserted  a  short 
r  ■•  .p.  m  ting  the  method  "  of  colouring  alum-crystals,"  together  with 
a  few  observations  on  the  bust  nuclei  fbi  them  to  form  on. 

I  there  -.tutu,  that  '*  coke  with  a  piece  of  lend  attached  to  it,  in  ardor, 
to  make  it  gink  in  the  solution,  is  the  best  substance  for  a  nucleus,  or  if 
a  smooth  solid  utt&ce  be  used,  it  will  he  necessary  to  wind  it  round  with 
cotton  or  worsted,  otherwise  no  crystals  will  adhere  to  it." 

-  fact  wo*  afterward-,  noticed  by  l>r.  Faraday,  in  his  Chemical 
Manipulation,  as  follows: — "  Prepare  a  solution  of  alum  for  crystalli- 
sation by  diminution  of  temperature;  hang  a  thread  across  it,  or  leave 
in  it  a  glass  rod  with  a  thread  wound  round  it,  and  observe  the  greater 
tendency  to  deposition  nn  the  one  substance  than  the  other." 

Now,  I  believe,  that  these  are  the  only  two  published 
respecting  the  influence  which  the  mechanical  texture  of  a  nucleus  has 
on  the  deposition  of  crystals  from  solutions ;  I  have  boon  at  work  a  little 
on  tin-  subject  from  time  to  time,  and  more  especially,  lately,  in  pre- 
paring illustrations  for  the  lectures  m  the  Chemical  school  of  St.  Bartho- 
lomew's Hospital,  and  have  obtained  several  results,  which,  although 


•  Tim  employment  of  llio  Greek  clin- 
nru-rx  has  a  perfect  analogy  with  tie-  •  ••■ 
ftjbiiabad  practice  of  all  good  writers  on 
Ike  gaomr-tiy  of  co-ordinates,  and  on 
physical  astronomy.  In  truth,  if  the  in- 
ttrseetiou  of  any  locus,  linear  or  super- 
ficial, with  a  sphere  coiiivulrio  irith  the 
trifin  of  co-ordinettet  be  sought,  we  have 


only  to  toko  the  radius  vector  constant, 
iiml  the  polar  equation  of  that  locus  (or 
fliM-s..  points,  when  the  given  locus  U 
a  line)  becomes  identical  with  the  tpltericaJ 
equation  of  the  ourve  (or  points)  of  inter- 
section. This  notation  in  therefore  b 
perfect  keeping  vritU  \itc>«m&&s&ma>  'sue*. 


now. 


ir«. 


,  is  many  experimenter*,  (till   hare  not  I 
pnkn*.  as  far  mI  know. 

forward  aa  rlaims  to  originality  ;  my  object  in  now  ; 
I  «f  tie  iismnsfflts   is  to  fumi«h  the   lecturer. 

r,  wiifc  a  few  striking  illustrations  of  some   of  the  1 
i  of  the  wonderful  subject  of  crystallization. 
tt  km  »An  been   lianwhod   to  nw  by  some  of  the   moot 
tkat  Car  want  of  a  record  of  the   experiments  of  the  1 
ash**,  they  are  either  wholly  lost  or  only  verbally  known,  an  • 
it  is  a»y  latantioa  irifinawlly  to  describe  in  this  journal,  tome  of  { 
amst  atrtkiag  iip<naM  ats  suitable  for  class-illustrati 

ELxperuswat  I.    rW  a  smooth  glass  rod,  and  a  stick  of  the 
•at*,  in  a  Ian   satuiand  solution  of  mJmm  ;    upon    ex  D    th« 

dar,  the  stick  wdl  W  found  covered  with  crystals,  whilst  the  glass  I 
pecrevUr  free  frsas  them. 

It'  I  saay  W  nawsml  the  expression,  the  crystals  appear  to  lis 
prsaVretsvw  for  the •**«**  ntr/art-  of  the  wood,  it  affords  them  good  I 
aWr  <ftajr  to  it  to'auaafifc  ;  ther  hare  aone  for  the  imoof  A  tvrfm 
aWffcMM* 

*'aa  aihitiiu*    are  suffered   to  rrystallize   in    a    tall    $la*i 
H  Tee*  tardy  happens  that  amy  crystals  adhere  to  its  sides,  hut  as  I 
iWy  fern  at  taw  surfave  of  the  solatioa,  they  fall  to  the  bottom  of  I 
re«wd ;  ia  a  tall  auedra  Tassel  the  case  is  different,  for  the  whole 
asiesamd  bottom  becwae  studded  with  crystals. 

Kxsacuaeet  II     With  a  file  roajar*  the  surface  of  a  glass  rod 
certaia    nwneK  and  the*  place  it  as  a  nucleus  in   a   hot   aatt 
safe***!*  <t  ahun ;  ail  law  crystals  will  adhere  to  the   rough 
Weriag  the  sssoMh  aurtoevs  perfectly  bright  and  dear. 

Kxpcrito«at  111    Tie  a  few  threads  of  Lunp-cotton  at  certain  in 
1  a  deal  sad  p  nttahiu  ghaut  rod,  and  employ  it  as  a  nueli 
•  aiaodar  sitotiaa  *t*  alum ;   the  threads  win  be  covered   with  crysla 
whilst  the  rvhoVd  parts  of  the  gtas*  rod  are  perfectly  free  from 
and   taws   «    «•    not   ■JnVuh    to  ahtatn   six  or  eight  distinct    bunches  < 


IV.    Tie  xvast  threads  of  buap-cottoo.  here  and 
around  a  cvffct  wire,  l«r  *  ghaut  rod,)  aad  the*  place  it  in  a  hot 
rate,!  sdvtwe  of  nfrlser  s/  eensser  (hh»  vitriol),  the  threads 
wtwd  with  ctyemhv 

«"W»  w  aa  cxeeaVnt  aedews   far  alum-errstabj  en  account 

r*r*us  nature,  aaWfcng  them  plenrr  of  secure  hold ;    but  gas-cob 

Wttoe  has  a  smooth,  shining,  and  ahnost  Metallic  surface,  and  if  > 

•   n-  pWed  in  a  solution  of  alum,  it  wiU   he  found  that  ttt 

*k*  avoid  the  smooth  surface,  and  form  only  on  the  moat  irregahf 

»«<l  pwroe*  p«rt».     \t  ,,  M  po^fchr  that  sonar  action  of  this  sort  may  fc* 

the  reason  why,  in  crystalline  minerals,  e»e  so  often  find  single,  wei- 

eVtoreuued  crystals,  adheri...  »  <*««  «.«,  rf  f^g^  mJu£i 

in  "Mktag  crystal*  af  ahum  on  oak*  nndei.  I  hare  found  it  best  t. 
hrt  *  bodtng  saturated  solution  pf  J..,  »*d  to  bore  n  hole  throazk 

Mspended  m  the  solution ;   it   wiU  rf  course  fioat.  aw 
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should  be  left  W  slack,  that  wheu  the  coke  becomes  saturated  with 

ilntion.  and   loaded  with  crystals,  it  may  sink  to  about  the  middle 

i  solution  ;   this   is   liettcr   thiin   loading  it  with  lead,  and  the  finest 

will  always  be  found  on  the   loww  surface.  becauM-  they  have 

qui  f  smaller  crystals  from  the 

part  of  the  solution. 

]  powdered  turmeric  be  added  to  the  hot  saturated  solution 
ing  crystals  will  be  of  a  bright  yellatr  ;   if  lilaiut   he  used   instead, 
vill  be  of  a  bright  red;  log/rood  will  yield  them  of  a  purple,  and 
H>riliag-inL  of-a  blaci  tint ;  and   the  more  muddy  the  solution, 
rr  "ill  be  the  crystal*,  hence  no  filtration  it  necessary. 
Jut  in  all  cases  of  coloured  alum-erystals,  they  are  much  more 
D  pun-  alum,  and  the  colours  are  to  some  extent  fugitive;  the 
ay  of  preserving  them  is  under  a  glass  shade  containing  a  saucer 
dua  keaps  the  atmosphere  constantly  saturated  with  moisture, 
i  ctystall  never  get  too  dry,  ami  their   texture  imd  colour  undergo  but 
ITio  same  plan  may  be  adopted  with  man)-  other  crystals, 
Sally  those   of  sulphate  of  copper.     Those    beautiful   blur  "o 
'  now  so  common  in  the  bazaars  and  toy-shops,  are  made  with 
of  copper,  and  if  one  of  them  be  kept  for  a  day  or  two  on  the 
J-edtelf,   it  loses  its  beauty,   becoming   pile,  dry,  and   brittle  ;    but 
J  it  under  a  glass  shade  with  water,  as  just  directed,  and  it  retains  its 
original  beauty  unimpaired. 

Hire  is  a  bad  substance  for  a  nucleus,  for  two  reasons  ;  first,  if  it  is 
fery  smooth,  crystals  will  adhere  to  it  with  great  difficulty,  or  not  at  all ; 
lad  secondly,  Supposing  it  has  attracted  crystals,  they  are  apt  to  split  off, 
na  account  of  the  expansions  and  contractions  of  the  wire  by  alternations 
of  temperature. 

\  v.ry  -diking  experiment  showing  how  the  colour  of  a  crystal 
^try  often  depends  upon  water  of  crystallization,  COnStStl  in  carefully 
•tying  a  crystal  of  sulphate  of  copper  in  a  crucible,  until  it  becomes 
ferfeetly  white;  then  drop  it  into  water,  and  it  instantly  become*  of  its 
original  blue  colour  by  absorbing  water. 

If  a  crystal  of  the  ferroeyannrcl  of  pttfaxsiitm  (prussiate  of  potassa,) 
lailorly  dried,  its  yellow  colour  vanishes,  but.  reappear*  directly  upon 
king  dropped  into  water, 

ITO  commenced  a  set  of  experiments  on  the  instantaneous  cry -- 1 : 1 1 
(('ration   of  concentrated   solutions  of  Glauber*  salts,   in  v,  and 

in      ICC688   of  air;   and  if  they  tend   in   any   raj   to   l  hieulate  this 
eriotts  subject,   1  sluiil   make  them   known   through   the   medium  of 
his  Journal. 

mice]  School.  St.  Bartholomews'  Hospital, 

October  13,  1836. 
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AN  ELEMENTARY  COl'RSE 

OP 

DESCRIPTIVE    GEOMETRY. 

I. 

Historical  Notice. 

Probablt  there  an-  few  of  our  readers  who  have  not  heard  of  the 
once  of  ■  i  urious  branch  of  mathematical  science,  oiled,  by  Mone. 
the  modern  French  writers,  Qiomitrie  Descriptive;  but  those  who  have 
confined  their  reading  to  English  authors,  have  little  chance  of  knowing 
much  of  iu  nature  nnd  objects.     It.  is  true  that  several  years  ago.  a 
considerable  extract  was  made  from  Monges  work  in  the  Architrdnrtd 
Dictionary  of  Mr.  Peter  Nicholson;  hut  the  high  price  and  scarcity  of 
that  work   preclude  most  readers  from  the  opportunity  of  oonsulti 
Besides,  the  work  of  Monge,  elegant  as  it  is.  is  not  exactly  adapt' 
abridgment,  nnd  still  less  for  unconnected  extract**.      Mr.    Nicholson 
afterward*  commenced  a  work  in  numbers,  bearing  the  title  of  Descrip- 
tive Geometry;  but  the  commercial  casualties  of  the  period  ( 1 82.5)  pit 
a  stop  to  the  undertaking  before  he  had  entered  upon  the  essential   part 
of  his  subject;  so  that  wc  have  no  means  of  judging  of  the  method  in 
which  he  intended  to  develop  it.     Nothing  further  on  this  branch  of 
science  has  appeared  in  England. 

In  America,  however,  two  separate  works,  on  the  more  elen.i 
parts  of  descriptive  geometry,  have  been  published  for  the  use  of  the  I 
States'  Military  Academy,  at  West  Point,    The  first  was  by  M.  Crozct.  dM 
professor  of  engineering,  and  the  other  by  Mr.  ( liarles  Davies.  professor  of 
mathematics  in  that  institution.      M.  Crozet's  work  is  a  very  indifferently 
selected  series  of  extracts  from  Mingo  and  ILiclicttc:  but   Mr.  Da 
is  a  work  of  a  far  higher  character  in  its  mathematical  composition, 
though  still  much  too  confined  in  its  scope  and  applications.    The  former 
wus  published   in  1821;  and  wns  superseded  by  the  JatteT  in  1827;  and 
this,  again,  was  reprinted  in  1832. 

These  ore  all  the  attempts  which  have  been  made  to  supply  a 
treatise   in  our  own   language;  and   the  American    treatises   are  so 
known,  that  we  have  never  seen  more  than  the  (single  ei.|>\  l>.  t  .,-,-   • 
cither  of  them.    They  were  all  intended,  too,  to  be  subservient  to  military 
flMJnftiri'M,.  and  hence  must,  of  necessity,  be  very  deficient  in  tin-it 
applications  to  the  wants  of  engineers  and  architects,  as  well  as  to  those 
of  the  cultivators  of  physical  science.    These  desiderata  we  hope  to  supply 
in  the  course  of  this  series  of  papers:  and  we  shall  especially  have  regard 
to  these  objects,  seldom  taking  our  examples  of  the  application  of  the 
principles  of  the  science  from  other  than  civil  or  scientific  pursuits,  avoiding 
except  in  rare  cases,  the  military  examples  of  the   French,  Itr-.li  in 
man,  and  American  writers. 

Notwithstanding  the  importance  of  Geometry  in  the  arts,  as  well  at 
in  philosophy,  how  few  there  are  amongst  those  devoted  to  either  pursuit, 

•  Those  extracts,  wc  believe,  were  made  liy  Mr.  Webster,  F.G.S.,  the  very  »1>1« 
geologist,  who  discovered  the  tertiary  forumtiora  «\  We  \a\e  vrt  Wl^Ut,  and  the  author 
e/eevrrni  valuable  papers  on  different  geo\og>ca\  »V>Ye«rt». 
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kbo  have  a  competent  knowledge  of  iu  nature,— and  liow  few,  indeed, 
Ire  those  whose  acquirements  are  of  sufficient  extent,  to  he  of  any  real 
lae  to  them!  It  is  indeed,  a  source  of  constant  complaint,  especially 
mniigsi  pm  tical  men,  that  there  is  no  work  from  which  they  can 
lb  tain    the  kind  of  geometrical  knowledge,   whirl,  i-  I  te   their 

Lily  want*.  It  in  true  that  a  sufficient  numher  of  works,  under  various 
ppcllations,  and  of  various  degrees  of  merit,  hare  been  written  on  the 
pometry  of  rule  and  compass,  the  construction  of  plane  curves,  and  such 

eta;  and  alto  that  we  have  excellent  treatises  on  theoretical   or 

peralaiive  Geometry.  I. <  ..■•■!    Kuclid:  yet,  on  the  construction  of 

relating  to  »ikux-,  except  of  a  partly  theoretical  kind  on  one 

and.  or  a  Ml  of  artificial  rule*  adapted  to  single  case*  on   the  other,  wo 

to  the  present  hour,  unsupplicd  with  one  single  work, — a  work  in 
rhich  theory  and  practice  go  hand  in  hand,  and  mutually  subserre  each 
>thcr.  The  consequence  is,  that  the  small  number  of  persons  who  attend 
o  the  theory,  see  in  it  only  a  collection  of  abstract  propositions,  connected 
*ilh  each  other,  and  mentally  beautiful  in  that  connexion  it  is  true, 

jh  (till  baring  no  practical  bearing  on  the  arts  and  necessities  of 
lighly -civilized  life:  whilst  the  practical,  who  are  the  many  that  more 
specially  require  it,  see  only  a  series  of  isolated  operations,  unconnected 
>y  nny  common  principle,  and  view  its  didactic  rules  as  bog  merely 
»o  many  happy  contrivances  discovered  by  accident,  and  resting  on 
no  <it!  ilian   their  own  experience  ihat  tlie  precept*  answer 

their  special  purpose.  The  tpoculatist  is  satisfied  with  the  contemplation 
nf  the  truths  unfolded:  the  practical  man  is  satisfied  so  long  as  he  finds 
BO  want  Itcyond  wliat  his  rules  will  help  him  through,  (father,  we 
sliould  say,  thi»  was  the  case,  than  it:  as  most  men  of  science  now  turn 
their  attention  more  or  less  to  the  utility  of  their  inquiries,  and  the  recent 
strides  made  in  erexy  branch  of  the  arts,  show*  the  unaroidablc  and 
tuconquerablc  difficulties  lvhirh  itaad  in  (he  way  of  practical  men,  whose 
know-ledge  is  not  bated  upon  theory  us  well  as  upon  personal  experience 
and  traditional  dogmas.  There  are  few  architects  and  engineers, — few  crcn 
of  carpenters  and  masons — who  have  been  culled  into  an  active  share 
in  executing  the  great  undertakings  that  have  been  ,  ntrn-il  on  during 
last  twenty  years,  without  baring  felt  rmiMdcrably  embarrassed  by  their 
want  of  familiarity  with  the  higher  branches  of  Geometry,  and  soma 
degree  of  physical  science.  It  is  impossible  to  look  on  the  greut  amount 
of  labour  lost,  the  expenses  incurred,  and  the  vexation  and  disappoint- 
ment which  have  ensued, — all  from  the  want  of  proper  mathematical 
acquirement  in  those  to  whom  they  were  intrusted, — without  feeling 
deeply  anxious  to  prevent,  us  fur  us  possible,  the  rTfflllTHm  of  U  B 
lamentable  events.  We  believe,  indeed,  that  there  is  much  truth  in  the 
•tate.ment,  that  "  Many  an  excellent  design  has  been  changed  to  suit  the 
workman's  rule  for  execution,  instead  of  the  rule  being  extruded  to  suit 
■sign."  Skill  and  taste  obliged  to  bend  to  the  ignorance  of  the 
carpenter  and  the  mason!  It  is,  on  the  contrary,  equally  true  that  taste 
U  too  liable  to  outrun  the  law*  of  avian,  ami  to  violate  the  rules  of 
geometrical  construction;  and  that  many  designs  which  arc  beautiful  on 

',  are  inconsistent  with  the  principles  of  equilibrium,  and  involve 
/We  or  incompatible  geometrical  conditions:  and.  tiie  cui-j  ^rwgVj 
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which  tin-  :>r.  hit  .t  or  engineer  can  secure  himself  from  the  disappoint- 
ment and  chagrin  of  total  "r  |>;ir(  i.il  failure,  is  to  store  his  mind  well  witi 
the  principles  upon  which  stability  it  founded,  and  the  methods  rf 
in vi istigating  those  problems  by  which  his  constructions  can  be  cxtcnie* 
in  detail.  Nature  is  true  to  her  own  laws, — Geometry  is  unvarying  ii 
Iter  pi  in.  iples;  and  the  remotest  consequences  of  the  one  can  be  follnwei 
out  by  means  of  the  other.  Evr-ry  man,  whose  profession  lead*  him  to 
■b  -ign  a  structure,  of  whatever  kind  it  be.  ii  false  to  his  own  rcputtl 
as  well  as  false  to  those  who  repose  confidence  in  him,  if  he  il 
for  himself,   ascertain,    without    tlie    experiment  of  or   failure, 

whether  his  design   be  compatible  with   the  physical   and  geometrical 
principle*  that  pervade  alike  all   materials  and  all  their  thousand  fonm, 
I  H'M-i -ipti ve  Geometry  is  one  of  his  most  essential  requisites  in  some  > 
or  other:  and  the  doctrine  of  equilibrium  and  of  motion,  is  perhaps  the 
only  one  which  exceeds  it, — if,  indeed,  it  do  exceed  it*. 

The   gorgeous  structures   of  Greece   rather   astonish   us   by   their 
magnitude,  and  delight  us  by  their  exquisite  and  inimitable  beauty,  than 
l>y  (lie  display  of  mechanical  and  geometrical  skill :  whilst  those  of  Egypt 
and  India,  from  the  difference  of  the  beau  ideal  in  our  minds  and  t! 
have  little  to  recommend  them  to  our  attention  besides  their  ant 
and  their  unequalled  magnitude.     The  "  Gothic,"  on  the  contrary,  is  All 
of  the  most  ingenious  contrivance,  and  manifests  an  intimate  acquaintance 
with  the  principles  of  strength,  which  was  totally  lost  with  the  disp< 
of  that  singular  fraternity,  under  whose  superintendence  such  strui 
were  erected ;  which  even  the  most  accomplished  architects  of  the  pre*** 
tinn    1 1. 1 ve  been  unable  to  develop  anew;  and  which   the  most  scientific 
amongst   us  dare   not  venture   to    imitate  in    any    structure   of  his  own. 
Much  as  we  gained  by  the  Reformation,  we  also  lost  much  !      It  is  tree 
we  hare  a  relic  of  that  fraternity,  in  the  convivial  band  of  free-masons; 
mill  \vc  have  i.luulitless  other  relics,  in  the  traditionary  practice  and  rule* 
l'ii   the  simpler  operations  of  building:  but  the  soul  is  gone  from  thai 
body;  and  can  only  be  recalled  by  the  assiduity  of  those  who  seel:  in  • 
better  spirit  than  has  been  displayed  till  very  recently,  to  restore  to  ui 
the  knowledge  which  died  with  it. 

The  earliest  treatise  with  which  we  are  acquainted,  in  which  any 
attempt  beyond  the  most  obvious  geometrical  operation- 
give  a  body  of  practical  instruction  on  subjects  connected  with  building, 
was  by  Philibcrt  De  l'Orrae,  almoner  to  Henry  the  Second  of  France,  is 
a  work  on  cutting  of  stones,  under  the  title  of  Secrets  de  FArehileclurt, 
published  in  a  folio  volume,  in  1642.  Seven  years  later,  the  Jamil 
Derande,  and  the  architect  Desargues,  both  of  Lyons,  published  a  mote 
extensive  work  on  the  same  subject.;  and  in  1 728f  I -a  Hue  published* 


*  There  is  a  multitude  of  excellent 
works  on  the  tii-Ht  principles  of  stntics; 
\et  the  Kiimbir  iii  which  these  principles 
are  well  applied   to  the  wonts  of  the  en- 


I  and  architect  are  exceedingly  few. 
We  purpose  to  give  a  series  of  ortiolea 


00  Jhfervtit,  and  the  most  important, 
ilw  n;i/>h'catiOM  of  the  doctrine*  of 
OiMam  in  our  future  number*.     Wo 


bad  prepared  a   paper  on  oblique  urchn 
with  this  \iuw,  but  iir<-  i 
till  next  month,  when  ...  ininiot, 

with  some  detail,  the  geometrical  and  •!*- 
ticol  conditions  of  tlint  kind  of  Mrm-tofc 
For  the  present,  all  m  can  my  to  UMM 
who  are  projecting  such  urelien,  ia,— 1ml- 
tate'.  Wmvc*\ 


.utii-imi  miwrmt, 


collection  of  ipurei  for  (be  same  purpose,  accurately  drawn  and  beauti- 
jfoljr  engraved.  In  1739,  FYerier,  itfficier  tmpfrirtn  da  gfmit  mi/Uaire, 
psbiished  in  three  volume*,  Ito.  ■  work  entitled  TMorie  H  Pr/iiit/ne  de 
l»  Coupe  (/c  Pierres  et  Jtoir,  in  w  hich  he  attempted  to  explain,  by  die 
•Irs  of  geometry,  tlic  several  comhinati gn I  of  line*  and  surfaces 
*iich  arise  in  Uie  cutting  of  wood  and  atones:  and  in  1760,  another 
wry  valuable  treatise  on  analogous  subjects,  under  the  title  of  Elevens 
■  ttlomie,  in  two  volume*  Hvo. 
Ike  miliUiry  problem  of  Defilement  was  actively  discussed  bj 
vc  professors  in  the  Military  Institution  at  Mezierea;  by  Hill)  t 
in  1749,  Dubuut  in  1768,  and  Meusnicr  in  1 777-  About 
Mouge  was  appointed  (at  the  age  of  twenty)  professor  of  military 
in  thru  o-l.lirnKsl  institution,  and  he  entered  ardently  mon  tfca 
u  of  the  same  problem:  and  before  he  left  that  establishment 
),  he  bad  published  >  •>  seventeen  memo! res  on  di 

connected  with  the  geometry  of  space,  several  of  which  «rON  of 
great  interest  and  importance,  and  had  also  framed  the  chief  part  of  the 
work  which  was  to  give  a  new  aspect  and  an  unprecedented  efli' 
geometrical  ccienoc.  It  was  first  made  public  in  his  lectures  (175*4)  while 
professor  of  geometry  in  fEcole  Cenirale  de  Truvau.r  Publics  (since  so 
•rated  as  fEcole  Poti/tcchnique),  and  printed  tor  the  use  of  the 
fleers  of  that  school.  The  extreme  simplicity  of  its  mode  of  research, 
and  the  striking  results  to  which  it  directly  led,  immediately  gained  for 
not  only  the  universal  admiration  of  the  mathematicians  of  that  period, 
the  more  enduring  advantage  of  general  study.  In  that  most  fickle 
iod  of  all  the  versatile  periods  of  French  history,  it  might,  however, 
ivo  soon  been  thrown  aside  to  make  way  for  the  next  novelty,  but  for 
extraordinary  perseverance  of  the  amiable  and  indefatigable  Hachetta 
(who  had  been  appointed  Monge's  profegseur  adjoint,  and  became  ulti- 
mately bis  successor  alike  in  the  professorial  chair,  and  t  ■  u I  OJ 
llourl>on  oppression),  who  extended  its  application  to  civil  as  well  as 
military  purposes,  and  likewise  to  a  great  number  of  physicid  inquiries. 
Its  cultivators  increased  so  as  to  include  all,  or  nearly  idl,who  bare  beenany 
way  distinguished  in  mathematical  and  physical  science  or  the  arts  of  life 
in  France  for  the  last  thirty  years.  There  is  not  a  periodical  journal  on  thl 
Mat,  devoted  to  mathematics,  which  does  not  bear  witness  to  tikis  j 
and  if  other  proof  be  still  required,  we  would  point  to  the  works  written 
on  the  subject  by  the  French  alone,  leaving  out  of  the  account  those  of 
Italy  and  Germany.  Hachette's  own  works  are  extremely  tasteful  and 
diversified :  and  those  of  Vallec,  Leroy  (to  say  nothing  of  several 
smaller  ones,  on  the  pure  science,  and  those  of  Dupin,  and  a  hundred 
others  on  its  applications  to  physics  and  the  arts,)  bear  ample  testimony 
to  our  statement.  It  was  introduced  into  Germany  in  1804,  if  not 
earlier,  and  into  Italy  some  years  before  that  period :  and  the  languages 
of  those  countries  are  now  enriched  with  works  of  great  merit  on  every 
part  of  the  science.  Even  in  Russia,  it  has,  for  twenty  years  at  least, 
formed  a  standard  branch  of  military  and  of  a  liberal  education. 

Still,  England  is  to  the  present  hour  without  a  single  work  on  the 
•abject  \      Not  even  in  her  military  institutions,  ttaou^Jcv  Y'*&f***^'S  *■ 
taililarr  tuhjeet,  is  a  single  lecture  given  on  it\     tso\  evwv  Va.V«  'OSS* 
Vol.  II.  X  \Q 
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.   rsities,  so  strictly  a  branch  of  pure  Bci  ia  llie  vert 

familiar;  nor  doi  r  on  thi  ' 

Senate  (loose  •  'Papers,"  that  has  the  least  1 

r.ugst  her  practical  men,  whose  l><  il  inti  [reiki 

it,  is  its  very  nature  and  charactei    known  I     Koi  is  1 
ruarkablc,  when  wc  retire!  that  is  military  works  the  0  >f  ib»  | 

in. -tlniil    |»  1  petually   occur. — lliut    in    the  of  coh >i  '■■■■■ 

represent  algebraically  thi   data  and  Che  condition 
.1:   criptm   geometry, — and  tli.it   iii  ci cry   blanch  of  tin-   art 
ha'.  ■  1  to  employ  the  my  procettei  of  which  the  theoretical  pat 

of  thU  science  fnrni-.li  tin   inctli.nl  ami  I  he  di  monstraiioo*. 

As  the  Geometry  of  Co-ordinates     is  often  u  convenient  mode  of 

investigating  tin-  problems  of  Descriptive  tl n>  try.  Wi    puipi 

the  two  systems  on  together;  and  after  having  she  geometrical 

i.in.-n  uction,  deduce  also  the  same  conclusions 

calculus.     This  course  will,  therefore,  render  inti  lligiblo  to  the  minds  of 
those  who  are  familiar  with  co-ordinates  the  geometrical  constructions,  ef 
1I1.  objes  I-  with  which  those  co-ordinate  expressions  are  conn 
to  the  minds  of  those  who  are  in  somo  degree  familiar 
curves  in   tin:   solid,"   the   significations  of  those  equation?  by  which  the 
ideas  are  expressible  in  symbols. 

II. 

FlNDAMIuNIAI.    PuiNclll.l:*  ASIl    DcriMIIO.V-.    JloDK  OP    ItcPRESlO  ' 

A.ND  NOTATION. 

1 .  The  peculiar  character  of  the  descriptive  geometry  consists  in  tkil: 
that  whilst  its  retuoningi  OH   n  -pe<  ting  geometrical  magnitudes,  any  ho» 

situated  ill  space,    ill  il-.    construction!  are    ell'eeteil    by  lines  I.  siti-.e 

one  plane,  and  having  specific  relations  to  the  given  magnitudes.  To 
effect  this,  the  method  of  jirojei  lion  is  employed;  both  the  ortkograpUt, 
nnd  the  scenograplm  n  perspective. 

2.  A  point  is  -siid  tn  In-  projected  on  a  plane,  when  a  line  is  drtnm 
through  it,  in  a  specified  manner,  to  cut  that  plane;  and  the  point  of 
intersection  is  called  the  projection  <>)'  that  point;  and  the  li:. 

called  the  projecting  line. 

:5.   When  the  liio    i«  perpendicular  n.  the  plane,  the   system  of  pro- 
jection is  called  the  orthographic  ox  rcctiingulnr.     In  ■  T  >  -ciipti 
the  rectangular  is  more  frequently  used  than  any  other  inclination  of  di* 
projecting  line. 

4.  The  plane  upon  which  the  point  is  projected  is  called  the  plat 
if  projection. 

5.  To  fix  the  position  of  point,  its  projections  upon  three   plant* 

*  This  is  generally   culled  Analvticil    .1.  .inilil.    I..  1 1.  more  careful  inthoutat 
Geometry,  after  the  French  writers,  who  ia    >■  not. 

following    D'Alembert    in  railing  nl^-plim 

by  the   name  of   Analysis,  lmve  created  t  By  the  term  line  i»  to  be  wvlcnMei 

•  cenfhrion   in    the   mldda  of  young  nut  only  the  ■ttaiglit  line,  bm  u«y  ewi* 
(•Indents  respcetinj:  the  nature  of  annljsi-.     AtM    "Iml.M-r.    wh 

As  if  to  OOrapenewi  one  error  by  tuiothci     [n  popular  language,  thi  .  aVot 

rqwt]  and  opposite  one,    all   mnUii-uuiU-    n»IWi»!ifa-,  VuV  fa  seience  >  Eatfc 
cioos  nave  been  called  Geometers.     \\  ia    Am  bouatara,  <A  wj  wtrtwae. 


be   known'.      No   tu  be  parallel,  in  thU 

En  general  it  ea^  b  perpendicular  to  the 

'.-..>     ind  the  projecting  lino*  u  on  plane  t-  panllel  to 

erscclioH  of  the  other  two. 

usually  taken,  ill 

i.  and  («<•  oilier  pnpeadieoJai  to  it.    In  pra 

it  one  of  these  i  tfcnl  plane*  mny  be  dispensed  with  ; 

i  i*  ahraja  eaplojod,  vrfaoae  in 
a  panllel  to  the  top  and  bottom  of  the  drawing.    Th. 
which,   in   practical  work*,  are 
0  plan  and  deration,  or 
Iue  line  of  intersection  U  called  tbr 

In  the  application  oJ  algabn  I 
system,  the  line   of  intoraeotion 
ken  of  U  uxuullr  mnrki  .1  \  \ 

n  perpendicular  to  it,  in 
lontal  plane,  is  marked  v  v'.  and  the 
0  ritrtical  planes. 
ed  z  z>;  and  the  three  pi  lines 

point  parallel  to  these  thrae,  arc  r 
ly  donated  by  x,  y,  r.     We  shall  ill 


msaUlaowa,   Tin 

ti  hy  araMti  n  la  '»"  a  aa  -. 

i  -_r  i » ■  - 

vii,  I.  to  signify  Hint  which    i* 

given  amongst  tin-  condition*  of  (ha 

nt  and  2.  wet* 

wykwrnvi  cif  the  wmriftioni  •rhledb 

ad  fbuoe  From  tin-ill  i iv 

of  conatrnctlon,   or  reasonm  ■. 

been  previously  eatol" 

r*l   prooGMCA  of  j iitn.-iil 

i  difficulty  in  not  fi'li  b]  expo- 

i.Ul         it         I'' 

lltM      III      MHHl'^      Mill. I. 'Ut*.  Ill 

1  earn  two  projections  most  b. 
ill.  third  '.-nil  tit  ""I .  '"  'I'  ilui'i  I 
,  »inl  is  also,  in  common  with 

(fore  Arnawn.      A*,  however,  il 

difficult  to  avoid  the  use  of 

h  are  become  part  of  the  cor. 

of  science,  we  may  probably 

mtiy  empto)  tin-  trord  jim  .1  in  iu 

nlncatiouonnomeoceui.iiiii'.    \\  i ■, 

BOX  tint  usual  meaning*  of  the 

rtijpt  writer 

ariiiun  of  a  |M/nit  in  apace  i»  a  rrla- 
Till  soma  other  data  lie  fttr- 
rtlalion  to  which  it-    i 

I,  we  cannot  ««y  that   it« 
i. nt  win  ii  ihi.-.' in 

in  i«iji.'ii,ii. 
trii.'tii  Buesdkuda  is  sui*i  to  he 
such  conditiontt  respecting  it©  ' 
■ 
-.lihle   nilh  «nv  other 


EgBTS  different  from  itself.  In  any  of  then 

pnrtiruhir  n  i  i 

nt,  bavins  poaition  but  not  magui- 

i/ir./l,    win  n     hill  is   0X9 

...  shall  li\  it--  poult si 

A  BtroJ^ht-lin.  ii  pv- 

li.  ii    [wo  i-.i'.i-   through  which  || 
poasc*  arc  given,  and  in  magnitude 
Its  lenvt  '.    ua.V 

poiition  when  the  two  nxtnmul 
ataa. 

A  eon 
nods  of  gancek  i»  given,  and  tin   pc 
and  inn  Mm  ii  i.  ..i  l  i :  >  , 1 1 i:i  1 1 r  1 1  j ,  -  ii] ... ii  which 

it  JapSBdt,  are  also  (MSB, 

A  surftic,    i-   iji\cn   nhi  u  .i»  is 

::i\.  I... -.ii.  i  th,  poaition  sod  nut  gniendeoftaa 

quantities  on  which  i  .iven. 

In  all  these  costs,  ii  iaOBVSotti  that  hy 

Siven  i«  meant   determinable  rather  tluni 
it.  rmhied— that  is  Bxod,  rothi  r  than  to- 

ttiully  known.      Some  service  would  be  ren- 

ii  ",.ini.ti>  bj  n  link- cliango  In 
language;   especially  as  lbs     inn-  word, 
given,  la  also  applied  to  thoso  points,  lines, 
or surfsow of  rsferenot .  which  sn  *esu i 

■   in  respect  to  which  the  ..thrrsar* 

■ pared. 

f   Wc  have  Miiii]    '  in  . :.  ..  '  lest 

IBS  Waller  should  auppw  that   th>    I 
was  indtti  niiiiinl.il.  wlico  tnoof  the  plane* 
are  parallel,  which  would  iieou* 

supposition,  aa  they,  ate  \Y\eu  \ictWi' 
leriuiiiiil.  •.      Howovw  t\\c  T,rci\itvwt»s  m.«ii*. 
be  upon  the  two  wnicu  %x«  taoX  o*.r«a«N. 


:«« 


a  eou 
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note  the  co-ordinate  axes  in  the  woe  manner  in  our  dotcri] 
metrjr. 

The  Bum  lines  x  *',  v  v',  zi',  arc  in  this,  case  call.- 
ordiMatOiiuetqf reference,  or  coordinate  awes;  the  three  plam-.  ,n     n.  i 
co-ordinate  planes;  and  the  lengths,  j.^,  i,  are  call  ml  the  oo-ordfeotatf 

the  point.      In  the  t'onucr  MM,  planes  '•'  .-  ■"'.  ■  'MW. 

8.  The  pillar,  perspective,  or  scenographic  projection  is  often  ndr»D- 
t»gcou*ly  employed.     In  thi»  ease  the  point  is  projected  by  a  line  dnv*» 

)i  .1  given  point,  or  pole,  upon  /i  given  plane,  and  i»  thefoui 
of  perspective    representations.      Of  this  we   shall   speak   more   lit  In 
lirr,;it'icr,  in  allowing  the  foundation  of  that  art,  and  the  modes  of  calcuU- 
tion  hy  wliich  it  may  also  he  effected. 

i>.   It   is  evident   that  if  we  can  project  a  point,  we  can   project  k 
iid  ii]inn  -ins-  planus  v,  li.itivi.-r:   nnl  lieu.-.-    Ii.it  wc  can  project  the  hut 
which  joins  them. 

_  It  is,  moreover,  easy  to  perceive 

that  the  projection  of  a  straight-liut 
upon  any  plane,  is  the  same  with  the 
lino  which  joins  the  projection  of  lis 
extremities.  For,  conceive  two  pi 
situated  above  the  plane  represented  by 
«'  the  paper,  and  i'i'',  <jq',  the  projecting 

lines,  and  !■',  q',  their  projections  I 

* selves.     Now  the  two  lines,    viJ  and 

qq',  being  perpendicular  to  the  same 
plane,  are  parallel  to  one  another.  (Hutton's  Course*,  vol.  i.,  cor.  pr.  1IXJ, 
p.  339.) 

I5ut  being  parallel,  they  are  in  the  same  plane,  by  the  definition  of 
parallels.  Hence  that  plane  will  intersect  the  plane  of  projection  in  a 
straightline,  {Course  i.,  pr.ftD,)  or  the  line  joining  p'  q'  is  the  interaction 
of  the  projecting  plain-  with  tin;  plane  passing  through  the  projecting 
lines  of  the  extremities  of  that  line.  Now  the  plane  !•  e'  u  q'  pawe* 
through  the  perpendicular  v  x/,  and  is  hence  perpendicular  to  the  plain 
of  projection.  (Course,  pr.  110.)  Hence  we  deduce  the  fact,  that  the  projec- 
tion of  a  given  line  upon  a  given  plane  is  the  intersection  of  that  plant 
made  by  another  plane  which  passes  through  the  given  line  perpendi- 
cularly to  the  former  one. 

10.  When  the  projections  of  a  point  upon  two  planes  arc  given 
position  of  the  point  itself  is  known. 

For  when  the  projections  are  given,  the  projecting  lines  are  al» 
known ;  and  as  they  both  pass  through  the  projected  point,  their  inter- 
section determines  that  point. 


•  We  employ  Hutton's  Count  of  Mathe- 
matics as  our  book  of  reference  for  the 
theorems  respecting  the  Intersections  of 
lines  and  planes,  for  several  reasons;  but 
chiefly  that  Hie  more  concise  than  Euelid's, 
and  equally  satisfactory  and  rigid  in  its 
i/emoDsf  rations.  It,  moreover,  contains 
many  other  matters  which  will  be  inu-r- 
eeiing  and  nsoful  to  the  class  of  readers  for 


whom  this  course  of  papers  is  mum  iraaw 
diately  intended — esncfiiilly  a  coinpitlit* 
sivo  and  familiar  treatise  on  i! 
solution  of  equatious  by  c-ontinuou*  *p» 
proxiraatiou,  rnvontud  by  Mr.  Horncr,*4 
drawn  up  in  the  mo-at  simple  form  of  vhkfc 
it  appears  to  be  susceptible.  We  rrfcr 
excVonveVj  \n  >Jne  \V5a  «£tMS&,  edii 
Dr.  GxoyjOTv. 


a  comas  or  r.t«<  rii-tivc  ukimktry. 
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11.  When  two  projections  of  a  line  are  given,  tlie  position  of  the 

known. 
For  when  tin-  M  arc  given,  the  projecting  planes  are  known, 

unci  a»  they  both  pass  through  the  projected  line,  their  intersection  detcr- 
'!>at  line. 

12.  Straight-lines  and  plane*  admit  of  indefinite  extension.     They 
Vt  said  to  be  gii'fit  in  petition  in  this  case  ;  but  in  magnitude   and  /> 
tm,  when  their  extremities  arc  known,  given,  or  determinable.     Winn 
the  lengths  or  boundaries  only  are  known,  they  are  said  to  he  given  in 
Magnitude.      (See  note  on  Art.  6.) 

13.  When  a  line,  whose  projection 
on  a  plane  is  given,  intersects  chut  plane, 
the  part  before  the  plane,  if  a  vertical 
one,  or  ab<>\,  tli  if  a  horizontal 
one,  is  visible  ;  and  the  parts  of  the  pro- 
jection which  represent  the  visible  is 
traced  in  full  line  ;  whilst  the  ports  of  the  projection  which  represent 
the  concealed  parts  of  the  line,  are  marked  in  dotted  or  broken  lines. 
Than,  en  or  p'h'  represent-  the  projection  of  the  visible,  and  rq  orr'o/ 

I  it  of  the  bidden,  part  of  the  line,  "hose  projection  is  g,  n  or  <)' r'. 
M.  We  have  shown  in  Art,  10  thai  two  projections  are  sufficient  for  the 
termination  of  a  point  or  straight-line,  and  from  this,  it  may  lie  inferred 
at  once,  that  two  projections  are  -aiil'ni,  m  l.,r  the  .  I-  tiimi  n.-.iion  of  any 
however  it  be  situated  in  space,  since  it  i»  sufficient  for  the 
determination  of  any  point  taken  arbitrarily  in  that  curve,  and  hence  for 
all  of  them,  or  for  the  whole  curve  which  is  their  path  or  locus. 

15.  If  a  plane  be  drawn  through  the  two  projecting  lines  of  any 
point,  it  will  be  perpendicular  to  the  intersection  of  the  planes  of  pro- 
jection. 

these  lines  are,  by  the  method  of  projection,  perpendicular  to 
the  planes  of  projection,  and  hence  the  plane  pu*siiig  through  tln-in  is 
perpendicular  to   thosi     planes  (I 'oni  -at,  pr.    Ill'):    ami    in-nee  a;'ain.    per 

ulnr  to  their  common  section  (pr.  110,  cor.  3),  or  in  other  words, 
to  the  ground-line.  (Art.  6.) 

16.  This  line  l-  called  tin  projecting  plane  of  the  point,  since  it  is 
iln  plain  in  which  the  projecting  Inns  of  that  point  are  situated  ;  and 
■■intersection  with  the  planes  of  projection  an-  called  the  projecting 
faralltU,  since  tin  v  are  respectively  pnrulb  1  to  the  projecting  lines,  that 
mi  the  vertical  plane  to  the  vertical  projecting  line,  nnd  that  on  the  hori- 
tontal  to  the  horizontal.  They  are  called,  therefore,  the  vertical  projecting 
paralle1 .    a\A  tin   horizontal  projecting  parallel.     .Sometimes,   simply   the 

■  .■I  parallel,  and   the  horizontal  parallel.      They  are   both    perpi  -mil 
cular  to  the  ground-line.  (Course,  pr.  110,  cor. 3.) 

17-  lftlicvertic.il  plane  of  projection  bo  made  to  revolve  about  the 
ground-line  till  it  coincides  with  either  the  visible  or  hidden  portion  of 

I  tal  plat I  projection;  or  the  horizontal  plane  revolves  about 

id-line  till  it  coin*  ides  with  the  vortical  one  ;  then  in  both  cases 
rt.eal  proji  cting  parallel  will  coincidi   cithi  I  by  superposition  oroon- 
...•■•  may  be,  with  the  horizontal  yxojfcuCwv^  yxtaM, 
and  they  mil  form  one  straight-litif,  perpendicular  to  the  ^towacl-\vxve. 
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For  both  the  projecting  parallel*  being  perpendicular  to  the  po 
liae,  Hi'  j  form  vriCfa  ii  two  right  angles ;  and  when  the  planes  come  is 
coincidence,  thaw  two  line*  on    in  the  M t  plane,  and  mald&g 

equal  to  two  right  angles,  they  form  one 
line. 

18.  If,  therefore,  wo  dm  | 
ground-lino  x'ox,  and  in  it 
tram  o 

which  the  arc  mtu 

ili.    part  oo,  and  draw 
pcndicular  t<i  the  ground-lin*; 
iilso,  we  take  o  p'  the  vertical  | 
jecting  parallel,  ind  op"  tho  j 
il   one;    we  shall  then 
i  In  point  p  perfectly  defined  by 
lines  (i  t;,  r;  p'  .and  <;  p".      In 
oo   is    the   dutanae  of   the 
from  the  plane  rx.or1  u  its  distance  from  the  plane  xv,  and  o 
its  distance   from  the  plane  X  Z.     Of  these  we  shall  have  rarely  o© 
to  mention  oo,  and  the  other  two  are  called  the  horizontal  Jitl, 
the  point  i.  -ni'l  the  ttrtioal  ditltawt  of  the  same  point. 

19.  In  conformity  with  the  method  of  notation  here  employed, 
shall  hereafter  designate  the  ground-line  by  x"  x  (or  sometimes  o  x), 
vertical   projection   of  points  (which    in   their   own   places   in   space  Oil 
denoted  by  i;  cj,  n,  &c ,)  by  p',  o/,  n',   &c,  and  their  horizontal   projec- 
tions by  i-".  a",  n",  &c. 

20.  The  inii-i "-'•' '(ion  of  one  plane  with  another,  considered  as  being 
situated  in  the  latter,  is  colled  the  rrocs  of  I  he  former  plane  upon  the  loiter, 
or  simply  the  trace  of  that  plane. 

21.  When  the  trace*  of  a  plane  upon  the  planes  of  projection 
given,  the  plaue  itself  is  given;  since  no  other  plane  different  from  tbi» 
Don  make  those  traces. 

22.  Most  of  the  mental  and  practical  processes  v,  iih  respect  to  points 
and  1  ines,  are  effected  by  means  of  these  projections,  whilst  those  re 

are  effected  by  means  of  their  traces  upon  the  planes  of  pr 

23.  The  planes  of  projection,  when  brought  into  coincidence  (nsia 
art.  1",)  being  considered  as  one,  we  shall  denominate  it  the  o 

DM aff9  or  pit! tire  plane. 

Having  now  stated  the  objei  ts  wc  have  in  view,  and  explained  tk 
signification  of  the  terms  wc  employ,  together  with  brief  demonstration 
of  their  propriety  in  a  geometrical  sense,  we  shall,  in  our  next  number, 
proceed  to  the  solution  of  a  few  elementary  problems  respecting  tin 
straight- line,  plane,  and  dihedral  angle.  We  shall  afterward* 
scries  of  applications  of  these  constructions  to  practical  purposes  before 
ue  enter  upon  the  more  intricate  inquiries  to  which  descriptive  g 
is  applicable. 


*  Tin-  Jin-  V,  7,,  drawn  ttlWUgh  0  mtKia\KT'VC'tt&KVx\M\aV>**ijMi^.tt^,isi 

a»l  nith  rde  taut  (mxI  rhdVJo!  0m  otepe  «\ae»  Vus  W.-*  <mfo*«&, «•*»■». v- 
Art.  7,  was  called  the  plane,  Y  Z. 
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mo*t    involved    and    complicate  il    ptoblrm*  ;>oaed 

ingenuity  of  man,   w.i*  the   problem  of  tlic    Heavens. 

i.  di"   whole    of  whose  surface,   go   where    he    may, 
tttba  turn* comparatively  -mail  distune-   i'i  ii  .- 

II  journey  BCTOn  it,  ill  ;■  path  whi  b    il  BOl  daily  the  tame, 
returning   day   after  day  through    aot'i  to    flood 

again    the    rast   canopy   of   thi      I  with     light;    stars   seen   in 

on  this  vast  canopy,  moving  with  one  common  motion 
slowly  across  ii,  between  night-fall  and  day-break  ;  thil  host  of 
star*,  it  scosotui  of  the  year,  but  the  sane  at  the  sbom 

Mason,  preserving,  in  the  genera/  alteration  of  their  position,  their 
rtiaii  six  ..t'  them,  which  wander  ahon  the 

rest  v.  ton,  and  an-  thcrefora  called  phmetaj    the 

.  moving  v.  innion  daily  notion  of  the  real  of  the  boat 

of  h> ■.'■  oomplotelj  through  it. every  month  ; 

Win:  i r,  and  Autumn,  conn  lemielTea eomehow 

aith  the  variation*  of  tin-  daily  path  of  the  sun,  and  retnmhu  jreoz 
after  ye:,  r  ;it  then  appointed  ■:•.,.■.  il;  .hi. I  eclipses  of  the  sun  and  moon 
.dent  by  •  ■  u table  relation  upon  relative  position*  of  the  nun 
ami  moon; — alltheae  things  requiring,  as  they  mast  bare  done  and  did, a. 
great  length  of  time,  and  much  and  patient  observation  to  d'ucovrr,  con- 
stitute in  their  aggregate  o  relation  of  phea ji  i  whii  b  ai  »iir  surpasses 

.any  other  v.  i  unravelled  by  the  higher  reacarohea  of  the  human  intelleoti 
in  its  ion,  and  tlie  vastni  of  the  truths  which  it 

embraces,  a-  in  the  Ktnijilir-ii y  01   it-,  result*, 

The  f  tin    heavi  ii      h.e.  1..  .  ii  Iihiii  i '"     |n  -I.  ••  i  ■  of  aa  fixed  and 

Me  in  space  ;  and  i  -  having  in  it-  centre  the  ICAKTH, — of 
ions  infinitely  small  and  ■  at  with   regard  to   it — roll 

illy  round   one  of  its  own  diameters,  but   never  moving  ita  centra 
reat  quiescent  sphere   of  the   virihhi    heavens.     The 

l    I-  ii"'..    ahmil .to    learn    that   thi'    description  of  the  position  of  the 

earth  in    apace  is  incorrect: — that   it  does  not   Docnpr  continually  the 

same  position  in  tie-  centre  of  the  sphere  of  the  visible  heavens — that 
its  centre,  and  the  axis  within  itself  about  which  its  revolution  take* 
place,  are  not  nt  rest — that  these  are  in  fact  moving  at  the  iate  of  about 
lit  mile*  in  each  second  of  time — that  thi-  notion  is  not  direct]}  forward 
in  space,  bul  continually  round  in  a  curve  which  returns  into  itself,  and 

i.  is  very  nearly  a  circle,  whose  radius  is  ninety-five  millions  of  B 
—that  nevertheless  this  enormous  circle  of  the  earth's  revolution  is  itself 
as  nothing   iu  its  dimensions  compared  with  the  dimension*  of  the  great 
sphere  of  the  risible  bean  as,  so  th  it  the  motion  of  the  earth  from  the 

cent!'.-  sidereil    I'vaiu'-icent  as  computed   with 

.  .iii.I  everything   which  occurs  With  regard   to 
Mr*,  a*  oi  precisely  u  i\  wwu\6  occur,  Vi  vW  mbSdI* 

evntre  www  really  fo/esoeal   in  space.    Thu«,  then,  wVMwtAftsVw 
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argued  from  the  appearance*  of  the  fixed  stars,  on  the  hypothec 
quiescence  of  the  centre  and  axis  of  the  earth   in  spa> 
although  this  hypotltesis  be  false. 

Besides  the  Mara  called  fixed,  because  they  retain  al' 
positions  with  respect  to  one  another  on  the  sphere  of  the  hearei 
arc  other  bodies  visible  ou  it,  whose  positiou  docs  not  appear 
fixed,  either  in  reference  to  one  another  or  to  the  fixed  stars;  m 
the  sun,  moon,  and  pLuiets — these,  it  will  now  bo  shown,  lie  greatly 

&C  ftx*fl  stars,  and  thus  within  that  great  sphere  f 
been  hitherto  designated  the  sphere  of  the  hcavena— they 
enormous  ellipses  in  space,  which  are  yet  so  small  in  ea 
with  the  dimensions  of  (hat  sphere,  that  tl  be  considernl 

•r.-,  mid  that  thus,  infinitely  peat  in  thenuell 
but  infinitely  small  in  comparison  with  the  distance  of  the  stars,  they 
all  described  round  one  common  focus,    very  near   to  which  lies 
f  the  sun. 
The   process  of  reasoning    by  which    the    complicated 
motions  of  the  sun,  moon,  and  planets,  are  made  to   resolve 

In-..'  f.  m  real  and  elementary  motions,  is  one  of  the  hi 

moat  successful  efforts  that  has  ever  been  made  by  the  intellect 

If  the  hearcas  be  watched  from  night  to  night,  continual 

of  the  ixisiuotts  of  the  planets  among  the  fixed  ■tan  will,  I 

observations,  continued  for  a  few  nights,  be  very  plainly  per 

planet  Jupiter,  for  instance,  being  seen  one  night  in  the  neighbourhood 

particular  fixed  star,  will  on  the  next  be  found  slightly  to  have 

from  it,  the  space  of  a  week  will  produce  a  very  marked  separation,  a  mi 

will  have  taken  it  completely  away  from  it,  and  a  year  will  probably" 

carried  it  into  some  opposite  quarter  of  the  heavens — into  the  d  i 

these  apparent  motions  of  the  planets,  which  arc  very  remarkable, 

shall  nut  at  present  enter — it  is  enough  hero  to  state  the  fact,  that 

are   sucli    motions,    and    that  they  do  not  take  place  irregularly  and 

0-ds  all  parts  of  the  heavens,   but  that  they   are,  for  the  most  part, 

1  "I    to  a  certain  sone  or  belt  of  it,  about   Itt3  in  width. 

•one,   or   belt   of   the   heavens,     is  culled  the   zodiac.       A    line   drawn 

'g  its  centre  would  be  a   great  circle  of  the  heavens,   and  would 

cat  the  equinoctial  at  an  angle  of  '23:  2b". 

Hie  moon,  too,  takes  her  wondering  solitary  course  eastward  along 
tins  xone    In    the    heavens.     And  her  broad  disc   is  continuall- 

nag  ami    passing  over  the  stars  which  lie  along   her  path.     H« 

""■•"on,  although  somewhat  irregular,  is  very  rapid,  being  upwards «f 

.      m  m  sidereal  hours,  or  nearly  half  a  degree  every  hour,  so  that 

\w  "i0"  be  xeen  to  m0T*  MUOU*  thB  sta"- 

a  tunl  m  <1Uc"Uon  ^  once  "gg^t*  itself,  does  the  sun  too  moTe,  or 
ovjer  the  concave  of  the  heavens  in  which  he.  as  well  as  the 

•I  uestion  aulnTTY*  I0*""  he.reumin  in  »  n*"1  position  among  the  stars! 
'•Jw  netcrmined  in  reference  to  the  sun,  as  we 

"*•*  Ike  sun  U  H    W*i cannot  ***  ,ue  *<">'*  motion  among  the  start. 
k  ii  thru  i|«  terming    £l  *'ar*  *™  '"  ,ke   Httked  *?<   invitihte ;— how 
Stars,  the  ,„,„.  iuterro'„;n     u"        fUw  ,un  Werr  "PP^eatlv  fixed  like  uw 
rveiung  between  the  passage  of  the   meridian  of  any 
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particular  place  over  the  son,  and  its  return  to  tbe  sun  again,  would  i 
•mil;.  .<-)y  equal  to  the  time  of  it*  passage  OTOf  ■  lived  «t;ir,   anil 

:um  to  that  fixed  star  again.      Now  this  is  not  the  case.     One  of 
these-  periods  is  called  n  solar,  and  the  other  a  sidereal  day,  and  the  solar 
J»T  is   not   of  the  Nunc   length   with  the  sidereal  day,  it  is  always  toB 
it;   that  is,  the  meridian  of  any  place  on  the  earth's  surface,  kiwi 
revolves  from  a  I  to  that  star  again,  sooner  than  it  revolves  from 

mi  to  the  sun  again.  The  sun  then  docs  not  remain,  nr  appear  to 
(•main,  fixed  like  the  stars,  on  the  sphere  of  the  heavens,  it  more*  in 
the  mine  direction  in  which  the  meridian  move*,  the  meridian  arriving  at 
laoe  in  the  heavens  where  the  sun  was  on  the  preceding  day,  heron:  it 
urrives  at  the  sun.  Now  the  meridian  revolves  with  the  earth  eastward, 
fta  apparent  iiu-i!  hi  of  the  tun  on  tbe  tphen  of  tbe  hi  an  iatbcrefbn 
outward. 

moreover,  tbe  amount  of  this  daily  motion  of  the  sun  eastward 
Bay  readily  be  found  ;  we  have  only  to  suhtrait  a  sidereal  day  (that  is, 
rhieh  the  meridian  occupies  in  revolving  from  the  sun  on  one 
day  to  the  same  place  in  the  heavens  on  the  next)  from  a  solar  day,  01 
the  time  of  tbe  revolution  of  the  meridian  from  the  sun  on  one  day  to  the 
place  which  the  ran  actually  occupies  in  the  heavens  on  tbe  next  day.  The 
difference  will  be  the  time  which  the  meridian  has  occupied  in  revolving 
from  the  sun's  place  on  the  preceding  day  to  its  place  on  this  day,  this 
ilirTerein  >■  «ill  l.e  fi.und  dilVcivnt  tor  ill  He  rent  .l..v-  in  (be  yW,  out.  its 
ii,J"  of  sidereal  time.  This,  then,  is  the  mean  sidereal  time 
which  tin;  meridian  occupies  in  revolving  from  the  sun's  place  on  one  day 
in  tbe  heavens  to  its  place  on  the  next  day.  Now  the  meridian  revolves 
through  the  whole  'MVi'  of  tbe  heavens  in  21  sidereal  hours,  or  over  15°  of 
ii  in  one  sidereul  hour;  it  revolves  therefore,  as  may  readily  be 
found  by  tlie  rule  of  three,  over  an  arc  of  8&  8*  in  this  8'  564"  of  time  ; 
snd  therefore  the  sun's  place  mii  tbe  second  day  is  50'  ft'  more  to  the  east 
fan  ii  die  first  day,  or  its  daily  motion  is  59"  8"  eastward.  But  an 
are  of  89  8"  being  multiplied  by  865J  will  give  ru  800°.  In  •'5<i5{  days, 
therefore,  the  sun  will  bare  revolved  eastward  on  the  sphere  of  the 
heavens  through  360',  that  is,  completely  round  it — this  period  is  one 
solar  year. 

Pi-  sun,  then,  although  we  cannot  see  him  moving  on  the  heaven*, 
there  being  no  fixed  object  visible  upon  them  when  the  sun  can  he  seen 
to  which  we  can  refer  his  motion,  does  yet  present  the  same  phenomena 
as  though  he  moved  continually  like  the  moon  eastward  among  the  stars, 
except  that  instead  of  completing  his  revolution,  as  the  moon  does,  in  one 
lunar  month,  his  gyration  takes  him  a  whole  year. 

Hut  what  path  does  he  describe  in  the  heavens;  he  revolves  round 
them,  but  in  wbal  route  ?  As  we  cannot  see  him  among  the  fixed  stars, 
how  shall  >vi  find  out  his  course?  Thus: — We  may  (bid  out  as  is  now  to 
be  shown,  wluit  declination  circle  he  is  on  for  every  day  of  the  year  at 
noon,  arid  also  we  may  find  what  is  his  declination,  that  is,  we  may  find 
where  he  is  on  his  declination-circle.  Knowing  these  two  elements,  wo 
shall  know  his  exact  position  on  the  sphere  of  the  heavens,  and  referring 
to  n  celestial  globe  or  chart,  we  shall  tell  what  stars  ate.  vn  Yo&  ttfrta^wrax- 
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i  ,■  •  .i';.,-     irdo  may  be  found  dap 

l,i  Mir  i  x.'ict  time  •■•  the  can'ioata 

Any  W  noted — now  thai  meridian  we  know   "ill  return  to  it*  pl«« 
tin-  heavens,  oi  revolve  through  360°,  in  21  sidereal  hours,  it  will  I 

rough  180   in  '-'  ndorcol  hours.     Lei   us  then  obtcnv  tAat 
*ur*  the  meridian  is  pas--  precisely  12  sidereal  hours 

-I.  ai  l.ii, .w  that  tin  ■■  I  BO    fri  a  ■■ 

1  .I.mi-  i .ii  rKi-  preceding  BOOn:    counting,  therefore,  off  IHtV"  westward,  os 
the  ii.|uiiiuiii.il  uf  a  ^l«il ■■•  from  that  declinatioh-einlc  on  which  ■ 
star*,  «•■  -li.ill  lawn  llal  the   nawna  on  the  tlociii>..uon-circlc  whtA1 
passes    through    the    point    which    m    thus   find    on    the    preceding 
MOB. 

Again,  to  determine  the  declination  of  the  sun,  we  have  only  to  find.bj 
observation,  his  lueriili'H'Ki  I /.i-'niilidistaoNv 
a:  8,  and  subtract  ir  from  I 
the  remainder  will  be  the  declination  Di. 
Finding  thus  the  declination  of  the  sua, 
mill  the  position  of  his  di 
for  the  noon  of  every  day  in  the  rear,  m 
can  mark  on  il  I  globe  his  posi- 

tion for  every  day,  and  joining  these  poW- 

,W«  shall  obtain  hisputh  on  the 
of  the  heavens.  Now,  all  this  ha 
.  aivlullyilone  mill  the  apparent  pat! 
sun  among  the  fixed  stars  is  traced  OB  m 
our  eelestial  globes,  The  bud  i-  thus  ascertained  to  have,  iu  common  «itl> 
tli'  moon  and  planets,  its  pathy  ailed  the  Ecliptic,  along  that  zone  or 
the  Inavi  ii-  which  we  have  culled  the  zodiac;  it  is  a  great  circle  of  ll»» 

ii  re.  constituting  in  point  of  fact  the  centre  of  that  belt  which  nr 
W  on  either  side  of  it.    The  ecliptic  is  inclined  to  the  equinoctial,  at  micIi&d 
angle,  that  at  the  greatest  separation  of  these  circles  there  are  23°  18" 
Interval  between  them    measured  on  one  of  the  declination-circle*  of  tie 
sphere.      Along  this  path  iu    the   hi.-nveus   the  sun  would  appear  : 
■Ove.  :i.    tin    in id,"-.. irj   lli,'    fixed     lars,  were    it    uot  that,  bjtkt 

pcrior  brilliancy  of  the  sun,  the  stars  are  invisible  to  the  naked  t 
long  as  he  is  above  the  horizon. 

The  sun  ami  moon  both,  then,  have  an  apparent  motion  round  lie 
earth,   tin-  One   in  a  year,   and    the   other  in  a  mouth.      It   is  now 
sh'i-iui  that   this    apparent  motion  of  the  sun   round    the  earth 
real  motion  of  the  sun,  but  that  it  results  from  a  real  motion  of  the  cwA 
round  the  sun ;  and  further,  that   the  apparent   motion  of  tli< 
a   real    motion,   resulting  from    an    actual    monthly    rcrolution    about 

l!n      i  : ■ I 1 1 ■ 

In  the  first  place,  then,  it  is  asserted  that,  a  real  motion  of  tin 

round   the  sun  would  produce   precisely  those    appear 

Observe   in   the   heavens,  ami  which   have   been    attributed  to   an  ,-uuiatl 

ition  of  the  sun  along  that  line  which  has  been  called  the  ecliptic. 

Let    A,  B,  c   be  positions  of  the  earth,    in    an   orbit  which  it  i 

posed  to  describe  about  the  sun,  at  interval  *  ndeccal  day. 

lit  ap,  bp,   ti.   In   lines  drawn  from  n,  certain.  &*.«&«**  \n%\ai&B&B 


ion  the  earth's   ratface,  tfci  star,  r,  i«  inhiiit>  1>  •  !    i  nit,  tin- 

lines  a  i\  i  considered  parallel.    Suppop  H,  of 

:*  tin-  earth,  in  the-  net  of  rising  our 

an  interval  of  a  sidereal   day  between 

a  and  ii,  the  meridian  of  the  same  place  will  be  pawing  otct 

Ibe   star  in  I  similarly  in  th  •  pn»ifi>in  r.      Now,  let  »  be 

an,  supposed  to  of  the  earth's  orbit,  and  nt  a  I' 

i»nc«-  from  it  as  compared  with  the  dittaB I    ihe  fixed  star*.      Let 

•     • 


OB  ill    |  lure  described  round  A,  as  a  nucleus  represent  the  sphera 
the  ritdbli    I  D  that  position  nf  tin-  earth,  or   let   it  represent 

ere  to  which  ;i  spectator  refers  the  of  all  the  hi-av.  nlv 

ami  -in  which  he  imagines  them  to  be  distributed.  And  lei  the 
.  ml  n  and  c  be  nimilnrh  interpreted.  At  .\  tin-  oh*,  n  er,  :it  ihr 
!i  we  have  supposed,  will  see  tin-  star  v  oil  his  meridian  at  m*, 

and  tin-  miii  at  the  sa time  on  the  meridian;  at  b  In  -.•.ill  the  star 

»t  .v,  and  the  sun  at  K  ;  and  at  i    ih.    .mi  will  he  at  L,  and  the  slur  at  n  ; 
it  is  manifest  that  every  time  tint  star  comes  upon  the  meridian. 

tin  "ill  appear  to  have  receded  further  from  it  than  at  the  pi ding 

ing  arcs  k  k,  lr,  of  a  circle,  formed  by  the  intersection 

i  tin   i  irth's  motion  with  the  surface  of  the  visible  hca\ 

It    will    be    observed    ih.it    although    the    spheres    to    which    an 
observer  refers  the  positions  of  tin-  heavenly  bodies,   and   which  con- 
bis    visible  heavens,   are    in    different    positions   of    the   earth 
different;    nevertheless,    they    appear  to    him    tin-    -.no.  ,    because    ilic 
er  t ln-iii,   by  reason  of  their  iuum-usc  distance,  do  not 
inir  relative  positions  upon  them.    Thus.  then,  the  sun  will  appear 
tod*-..  •  Ic  among  tho  stars,  which  circle  is,  bi  point  of  fact,  the 

.1  of  the  plane  of  the  earth's  orbit  with  that  iphen  of  fin   risible, 
tasvens,  wh  iery  one  of  its  position*.  . i [ ■  j •  • : i is  to  surround  the 

•  Ve  «5  euppoaed  (o  bare  a  telescope  powerful  enough  to  sawn  Vim  \X»»  yJavs  V 
•V-fumv 
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lver.    Thb  circle  being  then  supposed 
luti  i-  riion  .il' IK,,  plaae  of  the  earth's  orbit  with  the  sphere  of  die  in 
being  mppowd  f  m  the  ediptie, — nil  the  phenomena  of 
annual  motion  of  Ac  ma  through  this  eeHptii  an  explained  by  OB 

H  i 'luii f  ill  •  .  .11  ill  about  the  sun  in  that  orl  i 

Hero,  linn,  u>  in  the  i'ii-;.-  (if  tin:  solar  day,  are  two  hypol 
both  of  which  explain  the  phenomena  of  tin-  solar  year:  according  to 
i  he  nun  revolves  about  the  eiirth  every  year,  in  the  middle  of  that  band  *f 
tin'  heavens  eallcd  tli'-  codiac; — according  to  the  other,  the  earth  revolve* 
hIm. hi  ili..-  sun  every  year,  having  for  tin'  plane*  of  ii^  revolution  a 

which  CUts  tin-  '.nil.  i.    i.f  iii.    heavens  in  the  ecliptic. 

Bctwr- 11  these  two  hypotheses  we  have  to  choose.  To  that  of  tic 
annua]  revolution  of  the  sun  about  the  earth,  there  ore  objections  fee- 
!y  similar  to  those  which  were  adduce!  in  the.  isc  of  its  apparent 
diurnal  revolution.  It  in  ninety-five  millions  of  miles  from  us,  and  it* 
bulk  is  more  than  one  million  times  greater  than  that  of  the  earth.  Now, 
if  it  revolve  round  tin;  earth  in  n  year,  this  huge  mass  must  sweep  through 
s|.:kt  ai  tin-  tatf  of  about  1 2i  Hi  mil,- in  every  minute  of  time.  Thin  raped 
revolution  of  an  immensely  large  body  about  one  which  is  in  com- 
parison with  it  infinitely  small,  at  once  strikes  us  us  an  improbability; 
it  is  more  than  this,  it  is  a  mechanical  impossibility,  as  will   plainly  be 

perceived  when  ivr  conn-  to  t r.nt  of  the  laws  ofjihysir.il  asi 

Again,  such  arc  the  motions  of  those  other  bodies  which  we  have 
called  wandering  stars  or  planet*,  and  which  wo  shall  discuss  hereafter, 
as  incontrovertibly  to  prove  that  these  revolve  each  in  an  orbit  about  tho 
«un;  also  their  magnitudes  may  be  ascertained  by  direct  trigonometrical 
admeasurement,  and  many  of  them  are  thus  found  to  be  greatly  larger 
than  the  earth.  On  the  hypothesis  we  are  discussing,  not  only,  then, 
the  huge  sun  revolve  continually  with  prodigious  velocity  about  our  earth, 
but  the  whole  host  of  planets  which  accompany  and  revolve  continually 
round  him.  .mil  which  are,  many  of  them,  as  it  respects  magnitude,  fir  more 
important  elements  of  the  material  universe  than  our  earth  is,  mart 
in  icrtbcless,  together  with  the  sun,  and  in  combination  with 
motion  round  it,  sweep  with  it  in  a  perpetual  circle  round  the  earth. 

It  is  a  curious  psychological  fact,  strongly  illustrative  of  that  way- 
wardness and  perversity  of  judgment  of  which  we  are  all  more  or  lew  uV 
victims,  that  a  philosopher,  a  laborious  observer,  and  a  man  of  considers!!* 
mathematical  learning,  was  once  found  to  take  up  this  stran/ 
cated  hypothesis.  The  phenomena  of  the  heavens  were  thus  explained 
by  Tychn  Brahe,  a  Danish  philosopher,  the  contemporary  of  Kepler,  soi 
the  author  of  a  very  valuable  catalogue  of  the  fixed  stnr*. 

Afiain  (to  accumulate  all  the  evidence  on  this  point)  it  has  bten 
shown  that  the  earth  has  a  daily  motion  upon  its  axis.  Now  tail 
fact  of  its  daily  motion  renders  also  its  annual  motion  highly  probable 
A  probability  founded  on  this  other;  that  if  there  be  two  modes  ct* 
explaining  any  phenomenon  of  nature,  then  ca-teri*  paribut,  that  ii 
the  most  probable  which  is  the  most  simple.     For  by  what  wc  obser* 


: 


*  By  the  plane  of  the  revolution  of  the 
earth,  is  iiorv  meant  a  plane  in  wbicb  are 
foaiid  all  the  lince  drawn  in  different  posl 


s  1  lions  a 
a  \  ire  ot 
i-\ 


..(tli.  ./i  nli  from  itt  centre  to  U><*- 
ttve  torn. 
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I  the  creation    around,    wo  Km    forced    upon    the   rorivictMm   that  the 

reaped   >vitL  thai  'I   awtta    <  ncrgy, 

i  Ij  more  i-erfoct  in  ita  degree,  ha»,  nevertheless,  its 

ilible  type   in    lliut   husbandry    of   our    resource*,   that    dis|  teitiofl    Id 

in   our  efforts,  which  impels  u*  always  to  avail  ourselves  of 

'.est  possible  means  of  effecting  all  th.it  we  wish  to  do. 

Thus,  when.  :i,  reasoning  up<m  any  hypothesis,   we  aire  forced  kick 

wn  final  rauwv,  it  ie  sound  philosophy  10  judge  of  the  probability  of 

:s  according  t"  the  simplicity  or  complication  of  the  final 

rases  to  which  we  an  thu  compelled  ultimately  to  refer  it.     If,   for 

stance,  tlwre  bo  urn  hypotheses,  by  one  of  which  we  shall  be  compelled 

fall    back    upon    a   double  operation   of  the   hand   of  the  Almighty, 

bereo*  At  othef   i   -<>!..-   its  If  into  a  single  effort  of  his  will,  then  is 

e  latter  hypothesis,  according  to  the  analogy  of  nature,   more  probable 

an  the  former,  and  that  infinitely. 

Now,  as  has  been  before  explained,  a  motion  of  rotation  having 
sen  communicated  to  the  earth,  it  must  also,  in  consequence  of  the 
n-e  applied  to  comrnuiiiiwie  dug  motion,  have  had  further  a  motion  of 
snxLatioo,  unless  another,  or  second  force,  had  Im  in  communicated  to 
in  a  direction  through  its  centre,  pre.  isely  equal  to  the  first  force,  and 
indlot  to  it,  but  in  an  opposite  direction;  thus  having  as  it  has  a  motion 
rotation,  if  in  other  respects  it  be  at  rest,  the  earth  mint,  in  the 
(•ginning,  haw  bail  Imi  distinct  impulse*  coiiimuiiientcd  to  it  from  with- 
it,  in  opposite  and  parallel  directions,  and  at  different  but  not  opposite 
oint*  of  its  surface*. 

-Again,  this  hypothesis  of  the  quiescence  of  the  eartli  in  -pace,  involve* 
Mtaaarily  the  revolution  of  the  sun  about  it;  a  third  impulse,  the. 
n-r  be  supposed  to  have  communicated   this  motion   to  the  sun.      Resv- 

ning,  dun,  III the  hypothesis  of  the  sun's  annual  revolution,  we  are 

t.ll  back  upon  three  final  causes,  tli  r  ■  <-  distinct  operation!  of 

,e  Deity,  whereas    the  opposite    hypothesis  of  the    aunuid   revoluti 

e  earth  subjects  the  whole  of  the  phenomena  to  owe.    One  irirt,  one 
ipulse,  one  dcvelopcment  of  the  powers  of  Him  who  spake  and  it  was 

IDC. 

This  argument  (and  indeed  every  one  of  those  which  ltave  yet 
t  before  the  reader)  it  perhaps  in  itself  conclusive.  Didoes! 
gurneuis  in  proof  of  the  revolution  of  the  earth,  have  been  adduced 
fher  because  it  may  be  considered  neoeaem/,  in  >  knowledge  of 
itronomy,  that  the  reader  .should  he  put  in  possession  of  all  that  has 
ten  said  on  the  subject,  than  because  it  is  thought  that  the  argu- 
ent*  are  in  any  way  necessary  to  support  one  another.  The  aecuiiuilutiori 
'proofs,  any  one  of  which  is  sufficient,  does  not  perhaps  in  n  alii;,  eonsti- 


*  It  has  been  calculated  by  Bcrnouilli, 
1st  tue  single  impulse  by  which  the 
irth  wja  made  to  revolve  upon  its  axis 
I  ths  time  "iiicli  Bra  know  it  to  revolve, 
in]  ai  I  lau    to  move  forward  in 

fteo  m  srs  know  it  t<>  mors,  must  hava 
mm  .  ■  \   i"  ii   in  ;i  direction 

eipcaiiieular  t"  IBS  ttoe  'Irami  from  it  to 
;  at  a  dittaaiv  fOrthtr  from  the  sun 


than  the  earth's  centre  is,  by  about  tho  , , , 
pnrt  of  the  earth's  radius,  or  a(  n  dista&O* 

about  2ft  niili<!  further  It I mi   than 

tho  centre  of  the  earth  ix.     Similarly  tlie 
impulse  comuiiiiiHali'l  I"  Mnm  inii"' 
been    at    ■  distance    of  t{t  of  it»   radius 
from  its  centre — that  uf  JofftM  ol  i\,  and 
that  of  the  moon  at  i  \5. 


:ji« 


\    WlTLAi  OMY. 


any  norm  ml.iii  m  of  i  v  th« contrary,  it  is  perhaps  mow 

ding  to  I  neriettee,  to  uui-Tt  that  everything  in  the  shape  of  proof 
is  added  to  that  which  i^  already  ptoi  -r. 

'I ho .  ridence  on  this  point  i  no  strong  to  be 

method  of  arguing  upon  it,  however  illogical;   pet  another  proof  of 
annual  revolution  of  the  earth  will  therefore  now  he  added. 

Whatever  may  be  the  true  explanation  of  the  phenomena  of  H 
certain  it  ia,  that  their  origin  and  mode  of  operation  is  subject 
usual  and  known  laws  r.t"  nii.-<->i  mica]  action.     Hie  i"  reeption  of  H| 
the  effect  on  mtpafae,  somehow  <>r  another  taking  i  the  n 

irhioh belong' to  the  retina  of  the  eye.     Now  this  b  ease, 

manifest  that  the  effect  of  that  impnlae  amy  be  modified  by  the 
etaneea  under  which  the  eye  u  ]  If,  for  hwtMWin,  the  eye] 

Mi. •,//,,/   of  the  T  i  ii  [.id  ■-..  -  i.ii  the  f-yi   mid  there 
light,  mil  I"  in  the  same  direction  u  that  in  which  the  inapatse  i<  m 
If  it  hi-  iti  notion,  and  the  velocity  of  its  motion  hear  air.  Unite  re! 
to  the  velocity  of  the  impulse  of  the  light,  then  th  a  the  eye, 

thr  :i  perception    of  light,  will    not  he    in    tl  .f  tlir 

impulse  of  the  light,  hm  in  impounded  of  the  direction  of 

the  i  v.  ;  motion,  .mil  the  direction  of  the  impulse  of  the  light. 

Tim-,  if. i  p.  rson  standing  «/  rest  he  .  hull  obliquely  from 

abore,  he  will  1 1 1  thi  blow  in  the  direction  in  t 

if  he  be  in  motion,  the  direction  in  which  he  feels  the  blow  will  he.  com- 
pounded of  that  of  the  hull,  aud  that  of  his  own  motion. 

We  may   thus  ascertain   what   that   compounded   ilircctio 
I  .'I  ns  suppose  o  motion  equal  to  that  oi' the  man   to   lie   communicated 
both  to  him  mid  to  the  hull,  at  the  Mime  instant   i>f  lime,   but    both  ia  a 
ditei  dun  precisely  opposite  to  the  man's  actual  motion — the  same  motion 
being  communicated  to  both  man  and  hall,  the  effect  of  the  ball  uj 
man  will  not  he  altered  by  this  motion  thus  added  to  it.      But   the 
having  now  impressed  upon  him   a  motion,   equal  and  opposite  to 
wiih  which  he   is  already  moving,   will    thus  be  brought  to  n-^t. 
hall  will  have  two  motions  communicated  to  it.  in  virtue  of  which  I 
move  in  the  direction  of  the  diagonal  of  the  parallelogram  whose  adjactal 
sides  represent  these  motions;  thus,  then,  its  effect  upon  the  mm 
brought  to  rest  will  be  in  the  direction   of  that   diagonal;  also.  I 
hypothesis  by  which  we  have  brought   him   to  rest  we  have  not  nltcrcd 
the  effect   of  the    ball    upon   him  :    restoring,    therefore,    the    •  irctim- 
'inces  of  our  first  hypothesis,  the  effect  of  the  hall  upon  the   ma 
motion,  will  be  in  the  direction  of  the  diagonal  of  the  parallelogram 
of  whose  sides  represents  the  motion  of  the  ball,  and  the  other  the  n 
of  the  man. 

If  the  direction  of  his  motion  he  towards  that  from  which  the  ball 
comes,   the  effect  will    therefore   be  in    a   direction  still  raon 
downwards  than  the  actual  direction  of  motion  of  the  hall,  and  il 
from  that  direction  it  will  be  more  inclined  upwards.     Thus  let  him  k* 
moving  in  the  direction  ac,  so  as  to  describe  ac  in  one  second  of 
and  li  t  the  hall  describe  ba  in  one  second  of  time.     Then  come 
<<>  the  ball  and  to  the  man  the  motion  c  \,  c^wA  and.  Gy^osit'   (..  *c,  th* 
man  will  be  brought  to  rest,  and  tn.e  natt  \V\\\ \va.ve  <bt  \.>«o  taw. 


A      I,. I 


I  b  k  communicated  10  direction  n.i.     It  i« 

rfbte    in   tlii*   direction,    which   is   lower   than  its  prop,  i    din. 


that  it  actually  takes  offset.     Similarly,  ii'  it  bad  come  from  beMnd  in 
it  would  hn»i  produced  ita  effect,  when  combined  srlfk 
(be  notion  of  thi  i  >  the  direction  fa,  which  is  higher  tl 

direction.     Now  fin  the  impul  let  na  tubatitute  that 

ur-  of  light,  and  lei   w     uppoa   i  u   ipectator  w  bo  borne  along 
with  a   velocity  which  has   a  certain  finite   proportion    to   that   i 

light    'I  b  "f  the 

t  mi   the  direction   in   which   thi    impulse  of  (he   li-lit    is   ]*r. 

■red,  will  be  preciselj  like  dial  "('  die  ball.     If  In    i     I te  toward* 

too  object    which  is   tho   origin  of  the  ware,    the   direction   in 
llie  im]  i  ived    will  lie-    lower,   Mid    if  from   it.    higher    ih.iii 

.  which  itactuull)  comes,  ami  tliu8  the   objects  towards  whidi  be 
>ving  will  appear  town  to  him,  and  those  from  which  be  i-  raoi 
higher  than  they  really  urc.     If,  then,  tin-  earth  mm.-  in  ii-  orbit,  and  if 

i    it-,   mot i  n  finite  proportion  '"  the  reloi 

•hich  the   light  of  the   fixed  stars   i-   [.i-.  •  ■:  ■;  -i    in    .»■   ..I  .-.•,  r  ,,„ 

earth's  surfuce,  thi  a   those  towards  which  r  1 1<-  earth  is  m 
her  orbit  »ill  always  appear  to  him   lower  than  they  recsllj    are,  and 
thorn  from  which    the   is   moving  higher,      bid  it' 
with  any  such  velocity,  then  the  light  of  the  -tars  will  appear  to  eo 

u  in  the  direction  in  which   ii  .irtu.illy  dm*  come,  and  the  atara 
will  not  appear  higher  when  the  earth's  motion  curries  him  from    ii 
ban  when  it  can-in  liini  toward*  them.      Now  light   travels   at   the  rate 
192J300   miles   per    second,    and    the    earlh    at   about    10    mil-    per 
cond.      Thus,  although   the   velocity   of    the  earth   bears  but    a    si 
roportion  to  that  of  light,  yet  it  does  bear  a  certain  finite  and  appr 
cubic  proportion.     There  will  then  be  a  finite  and  appreciable,   though 
parent  depression,   of  (hose   fixed  stars   towards   which    fin- 
is moving,  and  deration  of  those  in  the  opposite  regions,  provided 
earth    more*  in  its  orbit   as  we  assert  ;  and   if   it   do    nnt,  then    ,vill 
no  such  depression  or  elevation.     Now  this  difference  of  the  true 
the  apparent  position  of  the  rtars  doe*  exist;  it  was  discovered  by 
.Bradley,  and  is  called  the  aberration  of  light. 


MISCELLANIES. 


•mil  nf  the  Statistics  (if  the 

Ritnk-lruif  ui  iS.THbiiiij  uml  /■.'.,- 

Gkkmxny  »till  stands  pre-eminent  in 
the  extent  or  it*  Book-trade.  The  an- 
nual value  -"Id  i.ontiraalodat  £860.000. 
sterling;  thirty  years  ago  the  trade  wn-. 
in  the  liquids  of  only  three  hundred 
booksellers,  or  publishers.  At  present 
then"-  are  rmt  le.s  than  101-1.  including 
ninety-two  commercial  houses  of  Swit- 
zerland, Hungary.  Prussia,  and  its 
l'oh-h  pro a.  Through  the  Ger- 
manic Confederation  there  is  one  book- 
shop to  93,000  souls,  while  in  Austria 
there  is  ordy  ono  to  122,222.  Tlio  pro- 
grossion,  u  regards  intelligence,  is  still 
more  striking  in  Prussia,  where  there  is 
a  book-shop  to  every  33,899  persons;  in 
1830,  there  were  200.  which,  in  1833. 
bad  increased  to  213.  At  least  flfty- 
eight  new  book-shops  have  been  esta- 
blished in  different  parts  of  Germany 
between  Easter,  1832,  and  Easter,  1833. 
The  number  of  works  published  in  that 
MUOtry  has  increased  in  the  following 
proportion:  (1827)  5000,  11S28)  i.ooo", 
1832,  in  which  year  many  pamphlets 
Wi  iv  published)  6.122.  (1833)  4,030  (?). 
Of  these.  Austria  furnished  290,  Prus- 
sia 1058,  Saxony  1810.  Loipsic  is  the 
centre  of  this  immense  commerce. 

If  we  compare  the  total  number  of 
works  published  in  Germany  from  1814 
to  1820,  which  were  50,393,  and  the 
number  published  in  Fiance  during  the 
name  period,  which  was  only  IC.528.it 
would  not  at  first  be  imagined  that  the 

C report nuiul  increase  of  literary  works 
as  been  much  greater  in  the  latter 
than  in  the  former  country,  but  so  it  is  ; 
the  aggregate  arnouiitofworkswas  borely 
doubled  in  Germany,  while  in  France  in 
1826,  the  number  published  was  4347, 
or  four  times  as.  great  as  in  1814.  In 
1828.  the  French  publications  were 
r r,  10.  a  number  never  reached  in  the 
catalogue  of  the  celebrated  annual 
LeipfM  (air.  The  fluctuations  in  the 
labour*  of  the  French  press  are  to  he 
attributed  to  political  events.  In  181 1, 
forly  live  millions,  und  u\  1826,  U4  \ 
millions    of  sheets    were   printed    in 


France,  the  former  numb 

the  latter  J  J  sheets  for  each  indlridinl 

In     England,    iueludiu.'     pain 

reprint*,  newsp  i 

the    value   of    printed     rorfca    in   1 

amounted  to  £2,420,900-  Met 

Tbia  trade  is  almost  en, 
hands  of  the  London  bookscll 
whom  there  are  838,  nearly  as  many  I 
there  are  in  Germany.  The  di' 
trade  in  this  central  mart  of 
trading  is  remarkable;  there  are 
sellers  who  entire!}  devoti  them 
10  the  gale  of  religious  works  others  to 
that  of  elementary  works  for  insti .. 
and  to  on.  Exclusive  of  pamphlets, 
n  prints,  and  newspapers,  the  number 
of  volumes  published  in  England  row 
from  1105  in  1828,  to  1507  in  183J, 
between  which  periods  there  nns  an 
annual  increase  of  about  ninety-two  tt 
ninety-three  volumes,  caused  by  ik* 
rapid  progress  of  "cheap  lib 
which  has  effected  a  reduction  in  die 
mean  price  per  work  from  lis.  to  lo»  U. 

New  Surveying  Intirunwntt. 

M.  L\i.\nnk,  Engineer  of  I  he  I'onu 
el  Cliauststes,  in  From  • 
the  Acadimie  tits  Sciences  three  in- 
strument-, for  topographical  surreyiaA 
which,  if  they  accomplish  .ill  th 
inventor  promise-*,  correctly  and  uilh 
facility,  will  beet  lit  after.  To 

the  immense  number  of  surveyors,  who 
are  about  to  commence  operatli 
every  part  of  the  United  Km 
under  the  numerous  Railroad 
winch  have  passed  this  session, 
instruments  would  be  invaluable. 

are.  1st,  a  Loveljing  Instrument, 
riago,  which  it  is  only  necessary  to  run 
over  the  ground,  the  levels  of  win- 
desired,  and  the  section  is  at  onceoW 
mined:    2nd,  a   Drawing    Instrument, 
which  lays  down  the  plan  of  the  t 
and  can  be  mounted  on  the  earring*  ■J 
the     Levelling     Instrument  j     Jrd,   i 
Power-measuring   Instrument,  or  Dy- 
namometer, which   exhibits  the  «flbrt 
exerted  op.  every  point  "I  the  line  panel 
o\et. 


MRS. 


0/  aftrlaining  Proportion  of 
Carbon  in  Ctut-fron. 

Hx7.Ki.li:  4,  in   ■  itiumcAtcd 

l'elouze.  to  the  SMiM  t'hiloma- 
iquc  of  Paris,  announce*  that  he  has 
sectored  a  very  abort  process  of  ans- 
(he  various  kinds  of  Coat-iron, 
d  of  u-soeriaining  live  exnet  propor- 

DS  of  carbon  thai  thny  contain. 

Hi*  moile  consists  of  boiling  tlie  jron 
e  bioblorate  of  copp.  racidu- 

ed   v:  icbforic  acid:  then  to 

il  the  residue  with  carbonate  of  soda. 

■>■■  thai   of  the 
This  process  has  been  rep 
If.  Gaulticr  dc  (  laubry,  irho  found 
.   succeed,   it  naa  ueeessio 
larate   should   be  Uronglj  acidulated 
fare  i  in  filn.n*.  othcr- 

.pper  i«  precipitated;  tut  with 
Lin  precaution!  the  enalyaia  may  be 
kmpl'i  lenortwolto 

iutee. 

Temperature  rf  Spare. 

ax  result  of  some  reflection  upon  tbe 

•Id.  registered  by  Captain 

irheo  in  the  I'olar  regions*,  tn- 

M.  Arago   to  Male  to  tbe  Aca- 

tmie   des    \  ii     ■ 

pinion  I     celestial 

pace  could  not  be  lower  than  the  muxi- 

I   meiiiioned  by  Cuplain  B  . 

it.  102'*  Fahr.  below  tl  ■  point. 

M.  Poinsot,  on  ilif  contrary    I 
uch    a    consequence   ought   not  to  be 

Cwn  from  the   data,   and   contended 
t  the  temperature  of  I  In'  ii| 
rf  tlie  atmosphere  must  noccssanU  l» 
that  of  sp.. 

Tiik  beautiful   nmher  which  is  found 

•  tastem  shore;,  of  England,  und 

coasts  of  Prussia  and  Sink,  and 

d  to  be  fossil  rosin,  is 

derived    from    lie!-    of    lignite    in    the 

tertian  strata. 

"  Fragments  of  fossil  gum  were  found 
re    digg^-H    '■"•-    i""n- 1    through    the 

'.  nt  lligligutc,  nein  I. Ninlon  " 
i  xl  vno  <  Hridoewalcr  Treatise 
IMC. 

Polarisation  of  H> 

M.  MfcLLOXt  has  addressed  a  memoir 
to  the   Acadfmie  del   Science*    win. :h 
contains  the  whole  of  bit  curious  in- 
•S~-  a  2*3,  Vol  ... 
Vol.  II. 


Iuiries  inlo  ihe  Polarisation  of  Ileal. 
lie  result,  at  the  rlmt  view.  op 
very  complicated,  but  they  cease  to  be 
to  on  the  admission,  that  tlie  calorific 
(lax  from  terrestrial  sources  is  composed 
of  rati,  ulnili.  like  those  of  solar  heat, 
have  the  property  of  being  inure  or  less 
transmissible  by  certain  solid  anil 
media. 

Arte  Botanical  Soci>/y. 

SsvKjt.ti.  meetings  have  recently  taken 
place,  with  the  intention  of  forming  a 
soriety,  to  be  entitled.  The  Ik' 
Society  of  London.  Tlie  attendances, 
and  promises  of  support  by  sulncrip- 
ind  ilonolions  to  a  library  and 
herbarium  hate  been  numerous  and 
satisfactory.  A  committee  jg  now  re- 
ring  the  laws.  m,  8tc. 
The  formation  of  the  society  is  said  to 
be  potronixed  by  Professor  Lindley,  and 
other  eminent  botanist*. 

Consumption  r>f  Orygrn  by  burning 
II 

MM.  PartascN  and  ScitooLr.it  hate 
led  themselves  to  a  long  and  most 
fatiguing  aeries  of  experiments  in  order 
10  ueternlm  tlie  qnmtit)  of  oxygen 
which  is  taken  from  atmospheric  air 
>n  effecting  the  perfect  oombualkui  of  a 
given  weight  of  several  kinda  0 1  wood. 

Tin-  result  has  hoen  deduced  from 
by  them,  of  Ihe 
quantity  of  oxygen  which  en<  Ii  kind  of 
rood  contain-  brfiire  combustion,  ind 
of  the  quantit)  of  additional  ijvi.o  n 
necessary  to  burn  it  completely. 

These  experimenters  arrived  at  the 
first  of  then  neeeaaar]  data  io  the  fol- 
lowing way- — i  illy 

reduced  to  powder,  »ns  exposed  in  a 
drying  apparatus,  and  there  heated  and 
exposed  lo  a  current  of  dry  air  until  no 
further  loss  of  weight  occurred.  It  was 
then  weighed  .villi  every  precaution. 
and  mixed  with  oxide  of  copper  in  a  hot 

Krcelain  vessel.  The  mixture,  after 
ring  been  deprived  of  all  hygromelric 
moisture  in  a  vacuum,  was  burnt  in  a 
proper  tube.  From  the  uoter  and  the 
carbonic  acid  which  were  obtained,  wore 
deducted  the  carbon  and  the  hydrogen, 
and  the  amount  of  oxygen  contained  in 

III.     wood  :c-re:l.i!ln  d. 

II  kinds  of  wood  were  exa- 
mined    in     ihftW     •'■  "-.      "tV* 

nwinwru  ittw  kakn,  iti  -a\  oiaev*Roos 
tho  trunk  of  vYw  too  • 
Y  \ft 
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The  kinds  of  wow),  and  ihe  results 
obtained,  are  arranged,  in  the  following 
Table,  according  I"  the  quantity  of 
oxygen  required  for  their  combustion. 


Kiml  ul  W I 

-ii. •<!  In 
:iieut, 


-*  -  - 

»  -   ■ 


i  lima 

8  ii>» 

3  1V..I  ■  »lillr)  .... 

4  Lurch 

5  WomahptfBBL.. 
<;  iicn 

V/Wl 
nhmrli.) • 

9  8li»«  Kli  | 

Irtwi.) ' 

10  Puplnr 

11  hi 

II  Wttaoi 

13  AM.-. 

11  Willi* 

16  (>»k    

16  A  ihiV 

17  Ail, 

18  Hirer. 

19  Clirrry    

SO  Acacia 

91  Dwab  ( whtt.-") ,. . 

99  Plmn 

53  Btweh  (ml) ...  . 

54  Bboay 


-  ■ 

-  S 

§ 

3 


I  HWJ3 

tag  in 

138  .i . : 
I.I-  t'SJ 

I  m,  :»-,y 
I  :m 'Ml 

138(06 

itMn 

138881 
I3JM0 

iicih.yi 
133931 
133-47J 
133340 
1 33  SSI 

laarass 

133  138 
13*543 
138319 

138888 
I3ii  834 
128  478 


i.i  i"i  i;  -hi 
wuii:  i.  iic 


SO  108 

1001 

is  vm 

ft)  803 

49  937 

49  591 

C.V.i 

19  .hi;. 
49  113 
4919(1 

48  839 

49  43* 
IS  DOS 
in  ..if, 

IH  ili".1 
4M  894 
WW 
I-  533 

411  31 1 

I-  184 

49  838 


13131 

i  .  i-i 
13847 

44  80) 

44111 

13480 

in  hi  a 

M<«tt 

44989 
H  8M 

11  (14 

14387 


B3I0 
6711 

BSl'l 
880] 

ii  ■.•:," 

i',:i-n 

t'311 

<:.<:,. 
6  413 
6  317 
6360  M-801 


a  on 

IV9C7 
8  87! 
6"S7B 


44  199 
44»3l 

14  569 
14033 

ii  uiii 


fi*7*|45  0S9 
6'30l  43  16" 
S964  44  7:18 
6  977  45539 
(-368  44  810 


The  practical  application  of  these 
results  will  bo  evident,  if  we  consider 
that  the  quantities  of  oxygen  absorbed 
from  the  atmosphere  during  the  perfect 
combustion  of  each  kind  of  wood,  is  (be 
C0TTMt  expression  of  the  combustible 
value  of  the  wood,  since  the  quantity  of 
heat  given  out  during  combustion  is 
proportional  to  the  quantities  of  oxygon 
taken  up. 

New  Map  of  Central  Asia. 

A  Map  of  Central  Asm,  compiled  hyM. 
Kliiproth,  and  based  upon  communica- 
tions made  by  the  missionaries  at  l'ekin, 
has  been  presented  to  the  Acatlfmiedes 
Sciences,  by  M-  I.andresse.  By  adding 
all  the  facts  that  could  be  obtained  from 
the  most  recent  authorities,  particularly 
those  derived  from  Chinese  writer*,  M. 
Klaproth  has  been  able  to  determine 
the  configuration  of  the  surface  of  lhc.se. 
immense  countries. 


Correct 

/{"rte-pouer. 

Whkx  engineer*  *peukof  a  twentj-llvs- 
bone  engine,    they    meRti   one  »akk 
would   do  the  work  of  that  number  •£ 
horse*  constantly  acting :  bu . 
I liai  the  same  horses  could  wor'. 
eight  hours  in  every  twenty-four,  theft 
must  be  seventy-live    horses,  at  leu*, 
kepi  to  produco  the  i 
engine.     The  lur. 

wall  may.  if  worked  to  the  full  cxMaS 
be  equal  to,  Ii  ■■mi  a  thiee-hundred  la  » 
1  In  ce..lMmdicd-.iud-fi  fly-horse  poweMBa 
would,    therefore,    require    a    thou 
borscs  to  be  kept  to  produce  the  »ame 
constant  effect.    In  this  way  ii  in. 
-mil  iliat  an  engine  was  of  a  thm. 
horse-power,  but  this  is  not  according  la 

the  usual  computation. letter  of  J. 

Tat/lor,  Esq..  to  Dr.  Buckland. 

( 'urn  lie.— A  n  of  the  Term. 

The   term   Combe,  to  common  in  the  j 
name*  of  upland   villages,   i»  usual); 
applied  to  that  uuwuterod  |H>rtioi 
valley,  winch  forms  its  continuation  I 
yond,   and    above,    the   most   el«Y8 
Bpi  ing  that  Issues  into  it  j  al  litis 
"i    >|niiig-head.  the    t'altty  ends, 
the   Combe   begins.     The  conwu 
of  water  and  shelter  which  thes. 
beads  afford,  have  usually  fixed  thai 
of  the  highest  villages  that  are  pi 
round  the  margin  of  derated    pel 
— Bucklano  s  Rridffcicatcr  Treat 
1836. 

Bottles,  $c.  sunk  in  the  Sea. 

Capt.  Smyth  found,  on  two  trial 
the  cylindrical  air-tube  ll  3  '«n*  | 

attached  to  Masscy's  Patent    1,0 
lapsed,    and  was    crushed     |uil 
under  a  pressure  of  about  tli 
fathoms.   A  claret-bottle,  filled  ■* 
and    well   corked,    was   burst   be 
descended  four  hundred,  Buhoms.    H' 
also  found  that  a  bottle  fill.  ■ 
water,  and  corked,   had   il.i 
hi  about  n  hundred  and  eighty  fathom* 
below  the  surface;  in  such  cases,  the 
llunl  sent  down  is  replaced  by  sail 
and  the  cork,  whioh  had  been  toi 
is  sometimes  inverted, 

v.>Y'\.  Waa&irt,  also  informs  me,  that 
\  \\e  \\o.s  vt<ai\ueio\V<  voxis.  t«i\s\  \*«!** 


XMCELLAMIES. 


an 


the  *ea,  morn  than  a  hundred  fathom* 
tome  of  than  empty,  end  others 
ining  u  fluid;  the  empty  bottles 
somenim-  crushed,  at  other  time* 
eork  (it  forced  in.  ami  tin*  bottle 
tried  full  of  sea-water.  The  cork 
the  bottle*  containing  a  fluid  was 
lUormly  forced  in,  arpl  the  fluid  ex- 
changed for  sea-water ;  the  cork  w»s 
always     returned   to    the  n 

always,   in 
verted     position." —  Bvcri.ank. 
r  Irealitt.   I83fl.) 

Suggettfd  Settional  Journal  0/  Ihi 
HritUk  Ataoaali'jii. 

Too  much  publicity  cannot  Im  givoo  to 

the  im|>ortu[it  investigation*  and  under- 

taking*  nhicb  have  boon  rccoramenilnl. 

:  which  funds  havo  been  pro' 

several  sessions  of  th«  British 
Association,  if  any  useful  and  valuable 
are  to  bo  obtained  from  them. 
Tliis  publicity,  it  would  seem,  mint 
principally  depend  upon  the  voluntary 
and  friendly  assistance  of  the  periodical 
press,  for,  beyond  the  ratine  of  the 
leneral-committoc-mcn  present  at  the 
Ming  of  the  money,  and  who  no  doubt 
know  what  they  were  toting  it  for,  not 
tbe  smnllc  ide,  u* 

ir  as   we  (member*)    know,    by    the 
■tnagers   of   the   Association,   to  dis- 
seminate  the    information.     Olio-sixth 
of  this  year   has  already  run  out,  and 
■•kiMwindividualx.oclocted  as  directors 
•f  these  investigations.  Sec.   and   dis- 
posers of  the  funds,  who  are  not  yet  ac- 
quainted with  their  appointment.     The 
tftal    principle    of    the    Association    is 
*tlantary  exertion — scientific  labour  for 
ttie  love  of  it ;  but  how  aro  the  ener- 
gies of  the  members  and  friends  of  the 
Association  to  be  roused  and  directed, 
llio  officers  who   possess   the  migr- 
ation do  not  distribute  it 7     Suppose 
the  reporters  of  llie  public  press  had  nut 
tended,  and  the  copious  accounts  of  the 
eetitighud not  been  given  by  this  Maya- 
ne,  by  the  Atheiurum,  and  other  jour- 
nals, bosv  little  would  have  been  known 
the   proceedings  of  the   Association 
t.i   (his  hour!     We  recommend  the 
lost  unsparing  expense  to  acquire,  and 
tensively  distribute,   the  earliest  and 
It  copious  accounts  of  every  transac- 
,  suggestion,  Sec,  of  the  Association 
body,  and  we  submit  to  the  eon- 
itiow   of  the   managing   body,  (if 
such  exists  in  the  intenal  or  the 


meetings,)  to  deliberate  upon  the  pro- 
priety of  providing  reporters  for  csch 
Section,— foreaohraectingof  the  General 
committee. — for  every  one  of  the  Aggre- 
gate Ifeatwgftj  Ital  lb  '■<■■  may  bo  ob- 
tained, and  immediately  printed,  (he 
BHMt  ample  rcports'of  each  mectini:. 
(oven  those  of  the  Dinners  should  not  lie 
omitted  )  Why  not  embody  them  in  a 
morning  publication,  to  begin  a  week 
before  the  meeting  takes  place  with 
that  preliminary  information  "Inch 
every  visiter  has  DJtbertO  ban  distressed 
dr.  and  to  be  continued  not  only  during 
the  days  of  meeting,  hut  for  u>  miiny 
days  after  at  may  bring  up  the  arrears 
thai  unavoidably  accrue  ?  This  may 
bo  entitled  the  "Journol  of  the  Ses- 
sion," and  from  being  prepared  on 
the  spot  at  the  timo  of  meeting,  and 
under  the   revision  of  persons,  in  pos- 

J0B1  from  oflieial  position,  of  accurate 
and  early  information,  it  would  ha  free 
from  thoso  errors  and  deficiencies  which 

'  happen  to  other*  who  are  not  re- 
sponsible for  their  occuracy.  and  cannot 
command  admission  to  meetings,  docu- 
ments,  &c      What    grant   of   money 

which  lir-  I n  made,  or  ever  can  M 

made,  would  more  effectually  promote 
the  great  interest*  of  the  Association  ? 
What  would  more  facilitate  the  acqui- 
sition uiii  [ntwchangta  of  information 
during  the  meeting,  and  prevent  (hose 
alornal  regrets  of  lost  opportunities 
which  fill  the  last  day  or  two  of  the 
se-sion  ?  What  could  more  promptly, 
and  extensively,  und  satisfactorily, circu- 
late tu  the  ili-taut  li  icnds  of  science,  the 
gratifications,  the  advantages,  and  (he 
acquisitions  of  those  who  are  present? 
But,  we  believe,  no  grant,  or,  at  most, 
a  very  small  ouu.  would  be  necessary. 
With  propa  management,  a  very  low- 
in  iced  Journal  might  accomplish  this 
great  desideratum,  and  pay  its  own  1 
penses.  With  this  on  our  table,  we  could 
wiiii  with  more  temper  than  we  have 
done  during  the  twelve  months  that  the 
volume  is  in  labour. 
In  the  absence  of  such  means,  wo 

shall  continue  1  rind  insert  all 

information  in  our  power,  which  may 
appear  to  us  to  be  necessary  for  the  mem- 
bers, and  promoters  of  scientific  informa- 
tion not  members,  (0  be  made  acquainted 
with.  Of  this  nature  we  conceive  the 
items  in  the  following  list  to  be,  but  of 
which  we  have  no  meavw.  i>\\«vciw  up£i\» 
certain  of  the  covn,n\ftV«ws*  w  wttu- 
raey. 

-*  1 


Invetligatioat,  *<:.,  rettmmetttfal  by  the  liritish  AModalion — Bntioi 
Sktion  A.— Matiisuatkc  and  Fuysic*. 


1.  Dlacusaon  of  Observations  on  the  Tide*. 

2.  Observations  on  tlm  Tide*  in  the  pan  "I  Bl 

3.  Deduct  im  of  iii"  Gonata r  t in:  i.uimt  Now-  I 

tiona, 

4.  Hourly  Observations  uti  llic  Barium  in  Mid  llvjtro-  j 

BWE  ' 

6.  Establishment  nf  .Mi 'l>'nnili'>K»'al  Observations  mi  n   | 

nu   Pint 
6\    Bxpi  run.  ill-  mi  Sul.li  n-.-itieiui  T.  n i |.i  r;itnrw. 

7.  Data,  dependiiiir  upon  uti  necunili.  mensurciiii  nts 

..i  j.i.inr -,,  Mtin.iiil  mi  two  straight  linen,  at  right 
•nulls  to  ouch  other,  for  the  exact  .lit.riiiiiiiitinu 
o(  the  permanence  or  wfaWHlj  "(  '.lie  n-liiiive 
Lex  els  of  the  Lund  and  Sea. 

8.  Exi'i-riim  iilnl  liui-»t!gation  of  the  Form  of  Wave*,  \ 

iv  modmod  hj  i Im  wind,  bj  lbs  depth  8w.,  of  I 
etnele,  iimi  bj  tin-  niMiiiiiT  iii  irUeb  the  Wnn  i  i  i 

lllllijlll'll. 

9.  Reduction  ..I'OI.-i  rvntioiiM  m   the  H'utaire  I  fit  U  .    I 

:iinl  in  Mew.  Acini,  tin  Sciences,  17«0  Mid  1780,   / 

Inllin    |,  • 

10.  Experiments  on  Vitrilniiti'n 

11.  Construction  of  a  Lens  in  Rock -salt. 

IJ.    I  'iiiiliiiiuitinii  nf    Ueport    oa   the    Magnetism   nf   I'm-  I 

Earth.  I 

13.    K i  | m rl    nf    (.'nminitte*    fnr    the    consideration    of    a  1 

jini|M..iiiini  by  Mr.  Lubbock,  for  the  Ci  instruction  > 
of  new  empirical  Lunar  Table/.. 

Application  v.  iii.    French  Government  for  Copies 

of  Observations  on  Til.  I 


£300 

I. .n 


Dii 

Lttbboet 

Wl„v 

Brisbane,  Rol 
Whew, 


70{ 

3(1       1  larris. 


feboa 


100      |,Upri 

I  1' .11.  B 

Bnilv,    t  . 

i  <  ..II.;..  Da  In  B. 

.    (Jrifl 
300        Lubbock,    I 

I    r.irll.K-k,    Knlii-. 

Wlnvrell,  .Src. 
100      Kobiaon,  Russell 

Airy,  BmiIs, 
Lubbo 


.'.(.ill 
HO 


r«:i.l:n 

Tuner. 

S.l.in... 


r 


14. 


I    Hry,  ;'„l:.. 

Ohallia,  lUmiltni 
(  Lubbock,  Kipiud 


SacriuN  B.— Chexi*thv  and  Miniiulouy. 


Inquiry  into  the  Specific  Gravity  of  Gases. 

Inquiry  int..  tin-  Quantities  of  Heat  ile-.el..|ie<l  m 
t  .inhustion,  and  in  other  Chemical  Combina- 
tions. 

17.  Inquiry  into  the  Component?  nf  Aimnsphcrie  Air. 

18.  Publication  of  Tables  ,.(  Cln-micsl  Constanta. 


.-,n 


I    il 


!  1. iii. .11.  Hen. 

BUT.  C. 


, 


:so 


19.  Inquiry   into  the  Comparntive    Strength   of  Iron,  I      „. 

made  with  hut,  1111..I  with  redd,  nil-  blnsls. 

20.  Ue|inri  .in  t lie   present   Slit,   of  Ki  the  I 

Chemical  and  Physical  Properties  of  dimorphous  '• 
Bodies, 
SI.  Continuation  of  Experiments  on  the  Effect*  of  long-  1 
t tinned  Ilcnt  an  MineroU. 

Sfccmis  ('. — Gsology  and  Gkoiiiiai'iu. 

22.  Experiments  on  the  Quantity  of  Mud  suspended  in 


18      Dnlton. 
34/.  13r.  John  t. .11. 


xper 
Ri» 


ji.r-watcr. 

23.  Special    Inquiry    into    Subterrunean    Temperature  I 

and  Electricity.  J 

24.  Inquiry  into  the'  Origin  and  Nature  of  the  Peat-  j 

mosses  of  Ireland.  1 

26.  Report  on  the  Mineral   Riches  of  Great  Britain,  1 
particularly  is  the  metalliferous  districts.  ) 

20.    Di»eovety  of  Plant?  of  any  kind  in  8\ate.roeV%,  o\&ct 
than  the  coal-formation. 


dm,  He 

.iiiliustoue. 
Harcourt. 


IV  la  Bcche,  S* 
Yatae, 


I.ANIKS. 


S»tio*  D. — Zoolouy  j.ko  Bor . 

i  rt*.  Hum*  *otot. 

imentaJ  Inquiry  into  th*  Growth  of  Plants 
iithIit  rUa.  sod  «  Retailed  from  air,  on  tin-  plan 
of  Mr.  Wind. 

ort  "ii  il»   i. iv-.  in  Si/ii.     .f  i;  ii.i«U.m)rc  on  loll-  \ 
hyology.  ) 

8»ctjon  B.— Mni 
ill  ion  '.f  tin'  A  iintotnicnl  Relational  I 

I.  InTenlu;»tion  of    the  Motions    and   Sounds  of  the   | 
IK  / 

to  tlic  Chemical  Constitution  of  the  Sc-  1     „ 
ii    ..,,... 
!.  Iii'i'iir,  ii. in  the  Phyiiiolofn'ci]  ln'i  .1.1  :ii  j      -fl 

tip    \r.-ii.-  !;■■  urn    cm  Man  and  other  Animal*.     I 
11 '■■'-■■' the  Kneel    nf  Poisons  on  the  Anl- I     ».      llnd.kln.Hm 

lllml    Iv 

CnreatigBtiofl  iiii"  ill.   i  ii  ""'I 

oil"  Sv«i.  in, 

.'imi    of   tin..    Phyaiologj   <.f    ill.-    Spinal   i     „.    i  rWv.uglitoii,  Cock, 
Hemt  •  I  H 

8»tii'x  K — BnnUM, 
,   Inquiry  itiMtlir  m-tunl  Stale  of  Boboola  iii  K 1 1 :  '■ 
considered    with   nRJBrfl    to    Bam  I V ■!    an)] 

J 

SkiTIO-.     Q.— M»  V    IINl.IL 

Analysis  of  the  Report*   of  the    I'uty  Of   Slum- 


Knjriuea  In  C'nrnuall. 

B  ...  .  t  mi  the  viruiiii.  Method*  of  Printing  which 


Philanthropic  Depotrit. 

rtgL  it  to  bo  a  public  duty,  to 
ike  known  an  net  of  Mr.  Buddie, 
ich  win  entitle  him  to  Iba  gratitude 

Sitcrily,  and  has  net.  an  example 
i,  if  generally  followed,  will  save 
i  lives  of  thousand*  of  unfortunate 
tier*,  that  must  otherwise  peiisli  Hu- 
nt of  information,  which  can.  at  this 
i.  ■,  ho  easily  recorded  for  their  pro- 
bation. Tin*  eminent  Engineer  and 
al  Viewer  has  presented  to  the  Nu- 
•al  History  Society  of  Newcastle, 
ilea  of  his  Hunt  important  plans  and 
accompanied  bj  written  docu- 
tnts.  <'i  ill'  midor-ground  workings 
.lli'iii's  Boar  thut  town,  in  which 
thote  spaces  are  carefully  noted  from 
iciice  tin'  coal  has  been  removed, 
le  »tiilili  ii  irruption  of  water  into  a 
rw  adjacent  to  such  re-en  oi'rs.  is 
ally   attended   nith   most   culu- 


.n  j  Cnbitt,  Kennie, 
I  Taylor. 


been  proposed  for  the  Use  of  the  Blind. 

Hi  yetet  by  the  fttviring  Committer. 

t.i  the  Kiwi  India  Company  nnd  the  Board  of  Control,  for  an  accurate 
..I  iln:  Hriiinli  Pom:  wions  in  Bengal,  &c. 


tnitous  and  fatal  results." — (Sco  History 
of  /'ova;/  Fuel,  the  Collieries  and  Coal 
trade,  1835.  p.  849,  &c.) 
The     dictates    at    humanity    which 

[.romp!  us  to  aid  in  the  preservation  of 
iiiiiniii  life,  no  less  than  the  economical 
view  of  rendering  available,  at  a  future 
time,  the  residuary  portions  of  our  beds 
of  coal,  whiHi  will  not  now  repay  the 
cost  of  extracting  them,  should  induce 
all  proprietors,  and  other  persons  con- 
nected with  cual-ruinos,  and  especially 
engineers  and  coal-viewers,  to  leave  to 
their  successors  a  legacy,  which  will  be 
to  them  precious,  by  preserving  minute 
and  exact  records  of  the  state  of  the 
coal  in  their  respective  distrn-t.-..  Ii  eon, 
however,  scarcely  be  expected,  that 
such  measures  will  be  generally  and 
systematically  adopted  throughout  the 
m.iny  cord  fields  of  this  country,  unlet* 
the  subject  be.  \coji«\«\V«<&'S  \««i»vV 
those  official  netton*.  *\vmr  \v\*eW>v«, 


..LLAXIB8. 


as  guardisns  of  the   futniv  welfare  of 

the  nation,  10  institute  duo  measures, 

:   the  opportunities  exi»L  for  pre- 

g  liial  lass  "f  life  aivd  property, 

i  little  attention  bestowed  in  **a- 

reserve  toporterity.—  I 

LU3,  Hridyeuater  Treatise.  IBSU.i 

Return  of  Rain- Water  Ut  the  Sea. 

Osk  in i hi>  only  of  the  water  which 
fcillt  in  rain,  within  the  bitin  of  the 
Seine,  00*1  by  that  river  into  the  iea: 
Iho  rcmaing  two-thirds  either  return 
into  tin?  atmosphere  by  evaporation,  or 
go  lo  the  nupport  of  vegetable  and  lav 
iii.il  life,  nr  iii i « I  their  way  into  the  tea 
bv   iiubterrancan    parages. — ( A 

■ire,  par  le   Uureau  des   Lonyi- 
liflrs.   H3S.) 

Immutability  of  the  Nature  iff  Light. 

"  Wk  learn  from  the  resemblance  of 
these  most  ancient  organisations*  to 
existing  syes,  that  the  mutual  relation* 
OJf  light  to  tin?  i-yo,  and  of  the  eye  to 
light,  inn  the  mum  at  the  time  when 
crustaceans,  enilowi.il  with  the  faculty 
of  vision,  wen:  first  placed  at  the  bottom 
of  the  primoivol  »cas,  a*  at  the  present 
moment." — (Bcckland,  Bridyewattr 
Treatise,  1836.) 

Valuable  Acid  for  Engraven. 

M.  DELBSCHAMPS  hat  written  to  the 
Acadfmie  des  Sciences  that  he  has  ac- 
oompliahed  the  solution  of  the  following 
problem,  for  every  kind  of  biting 
employed  in  engraving,  To  obtain  a 
clean  and  deep  line,  without  MNfftfy 
tnlaroina  the  furrow  in  ordinary  en. 
i/rarino,  and  without  eatiny  away  the 
tides  of  the  subject  in  enyraviny  in 
relief.  He  use*  a  composition  of  ace- 
tate of  silver,  and  hydrate  of  nitrous 
ether.  Immediately  after  the  contact, 
the  acetate  is  precipitated  into  the  lower 
pari  of  the  furrow,  where  it  produces  a 
rapid  and  energetic  action.  The  upper 
parts  of  the  furrow  are  occupied  by  the 
nitrous  ether,  and  preserved  by  its 
nee. 

Error  in  the  Length  of  the  French 
Metre. 

In  the  discourse  of  the  Baron  C.  Dupin 
on  the  i "■"■'■ii t  progress  of  mathematics 
in  France t-     He  noticed  the  correction 

•  Trilobites." 

+  Page  257  of  the  present  volume. 


of  on   intermediate  part  of  tb* 
the  meridian,  measured  by 
and  MAchain.     It  was  too 
pect  that  a  Frenchman,  at 
meat,   could    hare   goa 
stated   Iho  consequences  of  the 
It  rat  an  act  of  heroism  In  bio 
icd  it  at  all.— to  bate 

Egint   out    the   slighter   tax 
law  of  French  glory,  which  it  •» 
duty  to  exhibit  to  all  present 
suppose    the    inflexible 

-I elected  and  honesth 
error,  waa  present ;  and  reluctant 
Dupin  must  have  been,  to  have 
a  jarring  ebord  in  the  feeling* 
men  as  M  M.  Biot  and  A . 
hap*  felt  it  wu  impossible  IB * 
He  did  not,  however,  ttatc,  a*  he 
have  done,  that  the  error  ha* 

of  vitiating  tbe  oorr. n 
modem    French    unit   of   weij 
measure, — the  celebrated  .Verrr. 

The  length  assigned  to  ti 
by  tin'  A 
law,  is  newfound  to  be  mnewbati 
littlo.  A  quantity,  it  is  true,  not  ha 
enough  to  be  of  any  consequence  in  i 
ordinary  concerns  of  life,  but  en 
bo  appreciable  by  the  eye  in  tbe  ml 
itself,  and  extremely  annoying  to  ■ 
thematicians  and  geometricians  «i 
consider  that  na  false  which  i>  I 
rigorously  true. 

The  enunciatiorj  of  the  error  produa 
as  might  bo  expected,  a  most 
sensation  in  the  Academy,  parttcubi 
ns  two  of  its  most  eminent  living  act 
hers,  M  M.  Biot  and  Arago,  had  be 
member*  of  the  couiinissiou  intrust 
with  the  continuation  southwards  oft 
iimaMireiiii  rit  of  the  are.  M.  Pais** 
a  most  able  geometrician,  whu  hail  b 
for  some  years  the  scientific  super) 
teudence  of  the  grand  national  nap 
the  French  territory,  and  author  of  I 
Nouvelle  Description  Qtvmftriqn 
la  France,  brought  the  subject  baft 
theAcademj  BJ  reading  a  notice  cntjd 
"A  new  determination  of  the  li-i 
the  arc  of  the  meridian,  O 
tween  Molltjouy  and  Furim-ntere,  « 
hibiting  the  incorrectneaa  of  the  lew 
as  given  in  Lo  Hate  du  System*  irrfrrsj 
decimal." 

The  general  triangulation  of  Fru 
being  necessarily  connected  with  t 
triangles  of  the  bun!,  :-an.s 

actually    united    tu   it  n  Us 

measured  by  the  same  process,  und  « 
the  precision  due  to  their  iuapurtan 


IE*. 


tt? 


ID  opportunity  or  again  oom- 

1   of  Melun    arid    Per- 

In   the    long   reticulation   of 

alleles     v. 

ie  are  favourably  disposed,  and  mm 

vantugeousU  -  I,  in  Mil-  lioa 

rest  of  St    Croix  and 

urnes,    for  those  of  Iho   meridian   hi 

uukirk.      Now.  this  new  com]' 

|  the  well-known 
nJ,     probably,  nci-i-li-m.il   .^ - niin.  m* 
•  two  bases,  did  on  I  be  contrary, 
lubit  ;i   very  great  diacrepetict 
ae  base  i>l   Perpignan  •  dculated  frura 
oi   Melun  diOarod   I ni  •*.•,  I 
Bngliah  feet,)  from  die  actual  ad- 

Maurctii-' 

■I     i|       illllil-  111-.-,      .lllicll, 

.  .mi  to  doubd  pro 

nece-  irreotiDg  the  length  of 

9    arc  or  tho   meridian  obtained   by 

pMuotm,  and  which  was  employed  eon- 

urrently   uilh   that   of  the    equatoi    in 

1 1 ion  nf  the  length  of  tho 

.  seeing  that  tin-  unil  was  dell- 

lively  Milled  to  In-  'i  feel    I  I  line*  ,'',-,'„"-, 

f  the  ancient  iron  toiae  of  the  aoademj 

ak«;n  ai    i.<"  of  tin-  thermometer  of 
Reaumur.    M.  Puissant  then  showed. 
bat   the   truo  length  of  tho  arc  nf  tho 
exiilian.  which  extendi  from  the  pa- 
rallel of  Greenwich  to  tlml  of  Fonueu- 
lera,  exceeds  by  W2  tomes,  the  length 
iven  by  Delarabre.     Consequently,  the 
metre-  ought  t"  be  lengthened  the  Tis,, 
f  a  Una,  ■'!  about  the  a  tth  of  a  milli- 
metre 1-.  in  order  to  he  precisely,  as  wag 
led,  the  ten  millionth  part  of  the 
in  the  equator  to  the  pole. 
il  M  M     Ara;.i  ami    Hint   Imd  boon 
two  of   the    commission    for  the    eon- 
liuation  of  the  project,  they  naturally 

-It  thai    the  result  ant iced  by  M. 

nl  appeared  to  ■  oil  the  001  rw  I 
a*a  of  their  splendid  work  intor|uestiuii. 
To  meet  tin-  auapioion,  the  two  acade- 
-  pointed  out  to  then-  colleague 
hat    the   result  published  by  the  com- 
mission   had   been    obtainod  by    three 
calculators  unknown  to  each  other,  and 

"   '■  On   Hub   point,"    n    French    writer 

an,  "nn  incontestable  proof  of  the  accu- 

cacv  of  these  observations  is,  that  the  base 

•A  Perpignui,ealciiliit-d  bom  that  of  Melun 

y    the  eliaiu  of  triangles  which    connects 

lilfere  but  10  or  11  Inches  (French) 

froai  (be  actual  admeasurement  of  the  latter, 

(he    interval  which   separates  them 

,    n    Jttn.lHHt  metres,"   (about   t.'lo 

CaeW  """■) 
t  &p»l  about  ,{,  of  an  Engliah  inch. 


according  to  a  method,  which  necessarily 
introducing  different  combination*,  u 
•arily  gnvo  additional  confidence 
on  the  remit'.  At  a  subsequent  sitting, 
when  M.  Puissant,  in  proceeding,  staled 
that  he  now,  by  a  mode  of  calculation 
peculiar  to  hinuelf,  found  that  an 
•M  of  5"  toisos  was  necessary  in 
that   part  of  the  meridional  ore  which 

iw-'i  'I  lb-   n  iiuigiiliiii f  the  nstrona 

mm  of  the  commission,  it  was  asked 
by  M  M.  Arago  and  Riot,  "  whether  the 
error  lay  on  UN  side  of  the  three  calcu- 
lator-, or  did  it  result  from  the  new 
f-Miiiiihi  -  If  it  c-niM  he  possible  that 
each  of  these  three  calculators  could 
have  made  each  separately  an  error  of 
tho  sniii--  quantity;  wa»  it  not  also  pos- 
n'ble  that  this  newly-introduced  formula 
might  not  be  quite  exact?  And,"  say 
MM.  Arago  and  Biot,  "ai  the  works 
relative  to  the  determination  of  the 
metre  nre  not  even  yet  entirely  pub- 
1 1 ■  1 1 ■  •  •  1 .  ii'-r  ili-linilively  settled,  we  shall 
ujjiini  1 1 1 1 ■  I •  - 1 - 1 . i V. •  -  tin-  -uhji-ct,  and  then 
we  will  scrupulously  examine  tin-  mu- 
tliods  employed  in  the  calcution  of  our 
triangles,  and  on  whichever  side  shall 
full  the  error  of  the  actual  computations. 
we  ■hall  not  hesitate  to  point  it  out" 
M.  Puissant,  by  no  moans  disposed  to 
neept  this  promise  of  future  correction, 
continued  to  agitate  the  Question  with 
his  scientific  colleagues,  aim  after  having 
gono  through  the  calculations  by  two 
different  methods,  and  by  mentis  of 
lollies  of  gooda-- •<•  il  in  ;i Mires,  his  first 
conclusion  was  con  finned;  and  ho  as- 
serted that  there  was  an  error  of  07 
toi-es.  (about  1214  Kngliah  yards,) 
w  Inch  : ■  1 ! ■  - . ■  t . ■  ■  1  tin  \;  ue  inerid al  dis- 
tance ns  calculated  by  the  Bureau  del 
l.mi.iilurlcs,  between  Monliouy.  and  Kor- 
mciilcro, — "an  errnr,  said  M.  Puissant, 
"  which  it  is  important  to  the  interests  of 
science  to  correct,  and  which  can  only  be 
explained  by  supposing  some  mistuke 
between  the  two  stations  at  Moiella, 
which  are  a  very  small  distance  from 
each  other,  and  were  required  to  con- 
nect Montjoiiy  with  the  general  triau- 
gulalion." 

Subsequent  investigations,  made  by 
the  indefatigable  M.  Puissant,  into 
every  part  of  his  previous  labour,  and 
into  every  document  on  which  his  calcu- 
lations were  founded,  and  additional 
repetitious  of  his  calculations,  not  only 
established  the  reality  of  the  eccar.,a.v,d 
of  its  amount,  Vnrt.  »\w  wAH  Vwv  Ms 
point  out  live  actvtaX  vyvWlvixi  eA\\\«.  \$wk» 
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wberc  it  occurred.  He  ascertained  that 
it   ought    not    to  bo   attributed   to   Dc- 

,  ..i  i  iii.  wienliue  suc- 
cessors to  him,  in  thai 

i»i  ■'  ■ I    liy    iln'iii.    Inn    tlmi   ii    pro 

1  I'nim  the  circumstuncc,  that  the 
station  of  (In'  Moand  order,  Bi 

kfecfaaln   ni    Sierra   Morcllu,    has,    iii.mI- 

vertem!;.    baofl  I akM  tor  that  which  he 

hud  used,  at  the  mnt   place,  to  form 

nude  Malas-Momjouy-Sierra-Mo- 

rella,  I! in.-  lir-t  "i  lh<-  Tuh!.-.  r  17'i, 
Vol.  IV..  ul  Lfl  liase  du  Systems 
Mftriijue.)  M.  Puissant  has,  in  run 
-. i . ( 1 1 1_- 1 1 ■  •  •  ■ .  ;i--p_'ii"il  to  the  arc  in  ques- 
tion o  I < •  1 1 ir t ! >  of  153G6275  toiscs,  mid 
DOt    that   "I  '.    given    to   it  by 

MM.  Douvurd.  Malhicu.und  Burckhard. 

Though  it  in  to  be  lamented  that  an 
error,  of  the  smallest  possible  account, 
should  have  occurred  in  so  important  a 
v.nii. ,  wt  ii  will  not  be  without  some 
good  effects:  it  will  establish  the  neces- 
sity nf  the  increasing  vigilance  and  un- 
compromising rigour,  so  ably  urged  by 
M.  Dupin.  in  In-  Discourse  before  the 
Academy*,  as  imperiously  demanded  in 
all  »uch  operations;  and.  piqued  as  the 
surviving  members  of  the  commission 
must  be,  it  will  enlist  all  the  penon] 
bellnga  and  gigantic  acquirements  on 
the  side  of  further  investigation,  so  that, 
eventually,  the  length  of  the  metre  will 
be  determined  to  the  greatest  possible 
minuteness,  and  without  any  chance  of 
future  correction  everbeiug  found  to  be 
necessary. 

The  method,  by  the  aid  of  which  M. 
I'i li  -  m t  has  determined  the  length  of 
nil  urc  of  the  meridian,  is  based  upon 
the  most  indisputable  principles,  and 
iriona  applications  he  has  made  of 
it  have  demonstrated  its  simplicity  and 
correctness.  In  using  it  for  tin-  pur- 
pose ii.liiii.il  to.  In-  ascertained  that  the 
depression  of  the  terrestrial  spheroid, 
generally  taken  at  jji.is  only  a4j.  an 
unounl  precisely  the  same  as  that  dc- 
ilnci'd  from  the  lunar  inequalities. 

Blisiful  Ignorance. 

The  ladies  of  North  Britain  and  others, 
Milliliters  of  the  beetle-stone,  and  who 
frequently  select  it  from  their  trinket- 
box,  and  plm'e  ii  in spiriinus  -itun- 

lion  on  the  person,  in  the  shape  of  a 
brooch,  Stc.,  will  hanlK  thank  their  face- 
nend.Dr.BiK'kl.unl,  for  the  follow* 
injr  account  of  the  origin  of  the  }«we\ 

•    s,  ,    pagr  Jo?  0f   ,|,j„  Vi.liun.  . 


•In    1S.52,  Mr.  W.  O.  TrvTely»  If 
cognised  coprolitcs  +  in  the  centre  of 
nodules  of  clay-iron  stone,  that 
in  n  low  t-lilT  composed  of  strata 
ing  to'thc  coal-to  I  'liavea, 

•iih  I  visit.  .I  iiie  spot  witb  this 
gentleman  and  Loed  Greenock,  in  Sep- 
tember, 1834,  and  found  these  while) 
ul  ho  thickly  upon  the  shore,  that 
a  few  minutes  sufficed  to  collect  mow 
specimen*  thun  I  could  carry;   uaunyaf 

llu-i.  loliliimeil    .1  ,-.-ii  tir.li.  or  fragment 

of  a  plant,  but  the  greatm  number  had 
for  their  nucleus  a  coprolitc,  exhibiutg 
an  internal  antral  structure;  they  WON 
probably  derived  from  -  tfabet, 

whuse  bones  aio  found  in  the  same 
stratum.  These  nodule*  take  a  beau- 
iiiiil  potash,  bi  BO  applied  by 

the  lapidarie*  of  Edinburgh  to  maw 
tables,  letter-prcxser*,  and  ladies'  oiBa- 
menu,  under  the  name  of  beetle  stones, 
from  thiir  .upp 

In  spite  ul  their  polish  and  their 
beauty,  beetlo-ctOBea  will  now,  ire  fear, 

be  irn  ui-hed  from  the  toilet 

and  the  ■  i itiog>tabkv    Ala*! 

■iiornntH-  in  lilisa, 

ally  lo  bo  ... 

i  'old  /Mai  to  Barbel. 

M.  Acassiz  has  observed  that  a  sudden 
depression  to  the  amount  of  15",  of  thi 
temperature  of  the  water  in  the  GUI, 
which  falls  into  the  lake  ul'  Zurich. 
caused  the  immediate  death  of  thousand) 
of  barbel. 

Pint  UelgtaH  Scientific  CongreU. 

Tiik  first  national  association  of  scien- 
tific and  learned  men,  in  Belgium,  met 
.M  l.iege.  on  the  lir-t  of  .'in .'list  last. 
About  130  members  had  entered  Ihor 
names  ut   the  commi  of  lbs 

a    among  ihi  m  wi  re  that 

.  one  ■  botanist,  i 
M.  Coumont,  of  Caen,  the   founder  of 

•f  Fii-'eiil  remains,  io  a  Mate  of  pctntV- 
tion,  dispersed  through  the  name  »tr»U  in 
which  tin-  skeletons  of  some  fots.il  ui'unsl* 
ore  buried. 

The  state  of  preservation  of  Ihi 
curious  petrified    bodies  is  often  so  ptrfrvt 
no  to  indicate  not  only  lh«  food  of  the  am- 
mala  from  which  tliey  m  imtato 

the  dimensions,  form,  end  -iructureof  tbrir 
stomach   imd  intestinal  eannl.  (See  7'ms. 
'..  ,i    ■-.-..  ..t<i,Y«m&HO,  ' 
Hri'lij.:i''il«r   tV<U<w,\«». 


the  scientific  eonsrreaaea  of  France,  was 
♦Jftfd  | 

congress  *u,  as  in  other  lin 
■■nrUfinnn.  divided  into  section*:  but 
ilie  tabjocta  of  inquiry  were  of  far 
greater  variety  than  n>  the  German  or 
the  British  meeting*-  At  I.icgc  tlicro 
warv  added  In  the  list,  legislation,  social 
eeoootny.  agriculture,  manufacture*, 
asoiuiv  'f,   arcb»il"U'v.   philo- 

AiKilhcr  distinct  feature  of  the  Belgian 

Ollgroi*  WIS.   tk«    pWpUMtl 

the  moat 
desirable  to  be  elucidated.  Those 
amounted  to  about  mi :  they  were  printed 
in  a  programme  and  distributed.  At 
Ike  ceneral  meetings  they  were  pro- 
posed srriatim.  and  several  of  them  pic 
rise  to  diacii  ;teal  tnlere 

ill  the  mod  valuable 
□latiiin.    WIk-ii  it  is  stated  these  discus- 
lid  not  prevent  papers  of  great 
■  ing;  rend  ut  |tho  gl  111  rftl  l  • 
inHirs,    it  will   puizle  the   us: 
the  Bri  m  of  the  British  Asso- 

ciation, to  imagine  how  SO  murli   busi- 
iseaa   could    be  MOOmpUabMl.       It    DMJ 

be  nofol  thai  Ibay  should  know  that 
the  Belji inn  philosophers,  met  in  Motion 
at  n't  o'clock  in  the  morning,  and 
I  till  two.  They  then  rested  ,nnl 
■  nd,  at  four  in  the  afternoon, 
in  general  assembly.  If  we  sup- 
as  we  reasonably  may,  from  the 
a  the  Hureauz  were 
the  chairmen  exact  to  the 
ted  hour,  and  the  members  puno- 
wlmt  a  contrast  shall  we  have  to 
the  late  hours*,  the 
empty  committee-rooms,  and  the  vacant 
chairs,  which  wen:  an  frequently  com- 
plained  of  at  Bristol ! 

very    remarkable    circumstance 

!.  and,  it  is  said,  commanded  the 

deepest  attention  of  the  congress:   a 

Miss  Anna  K  ■  ece  of  Mr.  Wil- 

•  Tin-    sectional  committees  at   Bristol 

ai  i  before  half-poet  ten,  and  it  was 

that  o  BcctioD  was  tual  openu 

i  ii.  fmqocnth  much  later,  and, 
excrpt  in  one  or  two  of  ilum,  " school  wu» 
at,"  ofUn  Wforo  lime.  Tins,  with  half- 
iUj  holiday*,"  un  Tmsday,  Thursday,  and 
S»tiir-U.v,  made  a  nii»l»ir ■>  Mimic  "I  turn-. 

♦  W.    should  think  this  la,  perhaps,  an 
error,   and  Uuil  il   wh    tin-  •  -levant  Sim. 

H  right  (now  marrlad  i"  a  Franco 

ml  reaiili  nl  hi    l'lini-),  lln    Iinly 

who  marie  such  lii-n.ir  tSortt  ■»  tlii*  ctuat 
in   thx  thai  addrcaued  the 

mrajws* 


liam  Allen,  delivered  an  address  I 
abolition  of  the  slave-trade,  and 
complete  emancipation  of  the  negroes. 

Toe  aecond  Belgian  congress  is  to  be 
held  at  Ghent,  in  September.  1 837. 

Bug-de4trnying  made  eaty. 

M.  FotmwKL,  after    having    in    voin 
attempted,  by  every  known  means,  to 
deotroj  the  bun  which  infested  abed- 
stead,  happened,  accidental 
in  the  room  where  the  bedstead  »t I.  ■ 

|  of  iii-i-c.t-  ul  tb(  inrrow -leaved 

..il.    \l<ji'lium    ruderaU.)     A 
■bolt  time  after,  he   was  greatl' 
prise.!,  to  Bad  the  ban  had  entirely  dis- 
.ii.pi  .ire.l,       On    evimiuation,    he    per- 

that  the  insects  had  attached 
themselves  in  prodigious  quantities  to 
every  brunch,  leaf,  and  flower  of  the 

wort.  The  fact  is  of  (Treat  im- 
portance to  domestic  comfort,  as  it  fur- 
.'.,.  of  attraetftsg  thoM 
insects  from  their  generally  inacci 
retreat*,  and  consequently  of  effectu- 
ally extirpating  them. 

.'/ 1  /,  evrfi  an  <>f  Seien'  fatten — 

French  Prite-ejuvn/i'tn 

DtiniNO  the  time  that  the  Baron  C. 
Dupin  Ih-1i1  the  office  of  Minister  of  the 
Murine,  in  the  government  of  France, 
lie  induced  I  he  king  t"  utter  n  reward  of 
6000  in/.)  for  *Tkt  work  or 

memoir,  in  which  Ihe  application  nftht 
nitical  ttitnett  to  the  art  of  na- 
rii/ation  shall  he  carried  to  the  fartheit 
extent. 

The  term  prescribed  for  the  receipt  of 
the  competing  works  expires  In  tbo  en- 
suing  i ih,     The   decision   on    their 

merits  is  to  DO  mule  by  the  liureau  dc* 
l.vih/ituden. 

Mu  TktodoKh  ftrtuneytng  tmdtr- 

ground. 

M.  Counts  professor  at  the  Ecofo  det 
IfihoWf  has  supplied  a  deficiency  felt  by 
mining  engineers,  of  an  instrument  for 
subterranean  surveying:  it  is  an  adapta- 
tion to  Una  express  purpose  of  Gambcy's 
theodolite,  which  was  constructed  fur  the 
French  national  gnodaisic  opeiations. 
II ie  nnnutiif  of  tlio  construction  of  M. 
Cotnhes's  Subterranean  Theodolite,  as 
iie  li;is  termed  it,  would  not  be  intelli- 
gible without  a  figure;  and  we  notiM 
I  he  iinnro.vcme.iVl.  uwveVj  M»  wtj^ixae.  ««ai 
•  onuUNliun  ol  Us.  cXViVsW**.- 
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Rtctrtt  Account  of  the  African  Detert 
SMoro. 

Tiir  extent,  nature,  formation,  and  erv- 
cruachuuTti  u'hljr  desert  have 

lately  Ikvii  wore  accurately  defined  than 
heretofore  by  Kilter,  in  Ins  Gloijraphit 

•l.'il  i  n  |bi 
In    the   Bilcdulgerid    (the    Country   of 
Dales);  lo  L  it   reaches  |] 

toward*  tbu  south  it  stretches, 

vary  uinfuniil).  lo  the  Senegal  and  the 

,   with  which  river*    il    extendi 

bclncen  the  It"  and    18°  of  north  lati- 

iunsof  cosl- 

BagnHlMMbtlU  -Saliara 

may  be    mpered  I ■■  the  lialf  of  Huron?, 

oi  itOI  more  definitely  i"  abort  doable 

|faoModitonmnMo;UwtTWofthod*Mi1 

boing  7'i.oto  geographical  square  mile-.. 

ling    |ho    fjaeoa,    and   lo 
square  mile*  with  nil   (hem:   Ita 
b  450.  oud   its  Width  300  geogi;i| m  ■■■' 
miles. 

The   •■-•- ennui    char  "f  this 

n  it,  uniformity  both  of 
surface  and  substance;  lb*  Mad  hval 
of  the  fanner  iaonl]  varied  by  compara- 
tively illgbl  alavation*  and  di  pranlonai 
— u  feature  which  produdi *  the  aecu- 
.11  of  largo  bodies  of  w.n.  r,— 
a/bila  the  latier,  ganaralljrapoafciDg.il 

nail,  cquull)  dis- 
tributed. The  limestone,  which  riw** 
into  thaalaTatioDi  la  lbs  ncight>ourhood 

of  Kexxan.  and  in  the  Mannish,  is,  ac- 
cording to  Humboldt,  of  a  formation 
analogous  lo  that  of  the  Jura:  ill  Da* 
foul  ii  occasionally  encloses  grnni' 
and  basalt.  Tharookl  arc  covered  over 
with  pebbles,  shingle,  and  with  tao\  log 
Kiiiid.ivhii-li  the  wind  raises  in  clouds  like 
la  .i  Boa  fag,  Tha  and  af  the  Libyan 
desert  is  composed  of  transparent  frujr- 
meiils  of  quarts,  about  the  thud  of  a 
inic  in  diaoaater;  with  tin*  the  smtnee 
of  the  subjacent  rock  is  equally  COVOrod 
over  in  I  manual  analogous  to  that  with 
a  1  n.-l i  mow  would  be  deposited 

The  eastern  portion  of  this 
is  much  freer  from  sand  than  tie. 
ernj  it  i*  intersected  by  low  rocky 
shelves,  denuded  of  sand,  and  quite 
barren,  and  it  contains  a  great  num- 
ber of  oasos.  The  western  pari,  on  tin; 
contrary,  ii  nearly  destitute  of  tha  lat- 
ter; and  the  few  that  ate  met  with 
an  wry  limited  in  extent  The  terrific 
hunict.r,os,  which  about  the  period  of 
the  equinoxes,  annually  iweepover  ihis 
sandy  ocean,  being  directed  from  Mat 


lo  wast,  necessarily  lay  bate  da 
portion.    Hence  arise*  that  in*1 
lily  of  railed  pebbles,  of  nsM 
and  of  denuded  outi,  «bick 

■  Sahara,  or  eastern  di*»ntt: 
the  m.,vir«jt  sands  of  the  -soars 
(llie  Sahel)   advance  grade 
the  ocean,  and  ore  formed  «a  (U 

■andy  downs  by  the  effect 
great  rntotory  movement  of  the  ' 
i  lea  a. 

Excellent     springs, 
and  lakes,  are  met  with  in  the 
on  the  sides  of  tbc  ranges  of  recks, 
dally  in  Winter:  but  all  these 
tagee  disappear  in  the  Sahel. 
nature    presents   no  variety      BM 
spring*,  case*,  wells,  and  saline 
arc  there  nearly  unki 
"tii  tun  indurated  roek-salt. and  moif 
snnd :   water  is  only  to  be  met    with 
diguing   to  an   enormous  depth, 
where  the  i  It  all  practi 

■v  a. :11s  which  are  dK| 
over  the  interior,  are  so  deep 
caravan*  ran  derive 
i In-  n      To   prevent   their  being "ebokoi 
with  sand,  tha  well*  which  have 
■fully  established  are  walled  : 
niili  hones  of  camels  for  want  af  I 
and  covered  over  with  skins: 
with  which  the  conductors  of 

tiioir  way  in  these  moisoto 
lodes  lo  these  wells  when  once  ki 
:-  admirable. 

The  prevailing  winds  in  the  L 
desert  are  from  the  north  aud 
cost;  the  consequence  i*  that 
sand  are  continually  advancing  from 
those  quarter*,  at  the  usual  rate  of  tan 
or  tu  il . .  I'cel,  :vh  hni  been  estimated  by 
the  gradual  disappearance  of  springs 
and  wells:  these  wind*  only  raise  into 
[he  .iir  the  One  sand: — the  pebbles  sat 
-hin-lc  remainbnn-  The  in.  v i n^-desen 
consequently  coven  with  it*  sands  thus 
spaces  which  it  bus  gained,  while  ll* 
wind  from  the  district  of  moving  suwk 
converta  il  into  a  plain  of  gravel,  pebbles, 
and  shingle.  The  portion  designated 
a*  Sahel,  thus  forming  the  ad 
guard  of  the  Sahara,  in  time  becomes 
converted  into  the  latter :  but  this  phe- 
nomenon is  not  general  in  Libya.    The 

not   then  leave,  behind  it,  as  l» 
expected,  vast  naked  plains,  because  the 
Mediterranean  is  ceaselessly  lii 
up  considerable  masse  I  on  is 

Shores,    these    111.      winds    sei/.e    l,  .'-I    ef, 

anituiv.  Vi«-.i"VaV..-  wVvm  of  the  eon- 
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t :  this  process  may  be  detected  by 
gradual  disappearance  of  tbfl  palm- 
tree*   under  the  sand  along  tin'  coast. 
The    «ea   has   dTbU, 
•"•bled  the  Libyai  nd  iU 

n  st  tbo  expense  of  tbe  valley  of 
le.    This  encroachment  ■*  e*pe- 
oally  remarkable  near  to  the  village  of 

northern  cure 
the  plain  of  Gir.eh.    A  belief  In  ibis 
hment  of  the   wml»  it  central 
among  the  Arabs  who  possess  accurate 
knowledire  of  nil  the  phenomena  of  the 
The  well-known  colossal  sphinx 
shieh  is  now  half  burn- I    <> 
appears  to  them  a  talisman,  incessantly 
conjurini;    tbe    storm   of   Band    not    to 
advance  further.     Caviglia,  who  mnlir- 
look   to  excavate   the  hillock*,  of  sand 
I    at    its    base,    discovered 
many    romaikuble    object*   which    the 
•  hod  ingulfed. 
The  Mat  effect*  from  the  sand  arc 
perceivable  in  Nubia,  whereof  tin.'  no 
melons   sphinxes,   forming   the   avenue 
leading  to  the  prnpylwum  of  the  temple 
of  Siblu.li,  six  alone  are  now  visible:  all 
the  others,  together  with  the  greater 
purt  of  tbi*  superb  temple,  being  over- 
whelmed by  sand. 

An  account  of  a  recent  personal  visit 
to  the  Sahara  is  about  to  issue  from  the 
French  press  at  Algiers-  M.  Baadoln, 
a  native  of  Provence,  being  at  Algiers 
Boon  after  the  taking  of  the  city  by  the 
..  was  surprised,  as  he  was  «»lk- 

»in  the  environs,  by  a  party  of  A  nibs 
be    IlKta   tribe,  and  carried  off  by 
n   into  their  own  territory :  there 
eiroameised   and    gold    him   to   a 
bometan  prieet.     A  long   series  of 
travels  and  singular  adventure*  followed 
vent,   and   with    hi*    master    he 
reached  the  Sahara.  During  his  journey, 
be  describes  having  seen  some  wealthy 
cities,  and  interesting  ruins  ;  among  the 
■   r  he  saw  inscriptions,  whose  cha- 
racters resembled    neither   the   Greek, 
■Of  Latin,  nor  Arabic  alphabets.  Having 
obtained  his  liberty  by  the  death  of  his 
roaster,  who  fell  a  victim  to  the  cholera, 
raged  to  the  very  centre  of  Africa 
in    IS35,    he   immediately   prepared   to 
his  compatriots,  and  succeeded 
by   avoiding   the    direct    routes.     The 
narrative,   by   a   competent    person,   of 
a  journey   made   under   such   circum- 
stances, would  be  extremely  valuable, 
a*  the  part  of  Africa  said  ,to  have  been 
visited    i*   tcanxly    known    to    Euro- 
peaiis. 


Hullomon  Theory  nf  Rain  Con- 
tnterted. 

Thk  most  plausible  Theory  of  Rain 
en  to  tbe  world,  it  that  of  Dr. 
Hutton.  He  suppose*  two  current*  of 
air  of  different  temperatures,  both  nearly 
laturalcd  with  vapour,  to  be  mingled 
together,  and  that  a  precipitation  of 
course  takes  place,  in  accordance  with 
tii.-  known  fact,  that  at  their  mean  tem- 
perature nil  their  vapour  cannot  be  re- 
tained, and  therefore  the  surplus  « ill  be 
I>i-< -•-!] >ita t«-il.  This  theory  is  dcfcitm: 
in  two  respects:    First,  it  il Ml 

how  two  current*  of  aircould  be  mingled 
to  any  considerable  extent:  and  second, 
it  docs  not  show  by  calculation,  that 
rain  to  any  considerable  amount  would 
be  produced,  even  if  large  mosses  of  air, 
at  very  different  temperatures,  should 
be  mingled  together,  which  it  would  be 
nam  to  abow  never  can  happen,  ecpe- 
ri  ilh  in  the  torrid  *onc.  It  may  fairly 
be  presumed  that  no  advocate  of  the 
Huttonaii  theory  would  suppose  that 
more  than  live  hundred  feet  of  a  stratum 
Of  ii.lil  air  could  be  minified  with  a 
stratum  of  warm  air,  Ike  hundred  feet 
of  perpendicular  height.  Now  it  will 
be  found  by  calculation,  that  if  one  of 
these  strata  i*  at  60°,  and  the  uthcr  at 
10'.  ami  both  saturated  previous  to  their 
mixture,  the  whole  amount  of  precipita- 
tion, provided  thoy  took  the  mean  torn- 
peraturc  of  50*.  would  be  less  than  a 
grain  and  one  half  on  each  square  inch 
of  surface.  But  a*  the  latent  calorie 
evolved  in  the  condensation  of  the 
vapour,  would  not  suffer  the  mean  tem- 
pi ratnre  of  the  two  strata,  when  mixed, 

to  be  ni'ipiiii'd,  but  suine  temperature 
above  .'ill*,  therefore  a  less  quantity  than 

that  menlione'l  would  be  precipitated. 
Such  a  quantity,  in  most  cases,  would 
he  entirely  evaporated  in  passing  down 
through  the  air  below,  and  never  reach 
the  earth. 

It  was  mentioned  before,  that  5-l 
inches  of  ram  fell  in  Wilmington,  on 
the  29th  of  July,  1884,  m  two  and  a 
half  hours ;  let  us  see  whether  such  a 
rain  could  be  produced  at  all.  on  the 
Huttouian  principles,  making  'he  most 
extravagant  allowance  lor  tho  quantity 
of  air  mingled,  and  also  for  tho  differ- 
ence of  temperature  of  the  two  strata. 

Lot  us  suppose,  then,  that  one-half 
of  the  atmosphere  at  80°  Fahr.,  should 
be  mingled  "wvVn,  ttvs  ovV&t  \«S&  «x  isw 
over  t\\e  togvotv  tovlvAN<  'taxi\Ng*>vi,  * 
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that  51  inches  of  rain  is  'the  result. 
What  will  be  the  temperature  of  the 
mingled  mass  after  the  ruin  ?  The 
mean  temperature  is  40*,  which  would 
be  the  temperature  after  the  mixture,  if 
no  lutcnt  caloric  is  given  out  in  tin  con- 
densation of  vapour.  Hut  from  ili< 
principles  explained  before,  it  will  be 
found,  thai  ii-  live  inches  of  ruin  is 
,iU  of  the  whole  atmosphere  in  weighs 
the  latent  caloric  given  out  in  the  con- 
dentation  of  the  vapour  forming  this 
rain,  will  bo  sufficient  to  heat  the  whole 
compound  61'?°,  which  being  lidded  to 
the  meun  temperature  -Id0,  will  make 
the  temperature  of  the  air  nfter  the 
i. mi  'i'i  ;  ,  llBMUl  10"  holler  than  the 
hottest  half  of  the  atmosphere  before 
the  mixture. 

Having  band  thai  Ihl  Huttonlan 
lli.  .,r,  would  not  hear  the  test  of  calcu- 
lation, 1  imagined  there  was  but  one 
other  possible  mode  of  condensing  w» 
pour,  and  that  was  that,  the  vapour  by  it- 
own  elasticity  in  the  lower  parts  of  the 
atmosphere,  thrust  itself  up  into  a  cold 
Minium  above,  whenever  such  a  one 
overlapped  the  one  below,  and  was  thus 
condensed  into  rain. 

This  hypothesis,  I  ihouirhl,  was  alto- 
gether reasonable,  from  the  groat  dis- 
<om  iv  of  Dalton  and  Gay  Lussoc,  that 
vapour  in  the  atmosphere  rests  only  on 
vapour,  and  thus  forms  an  independent 
atmosphere,  and  is  not  supported  in  the 
least  degree  by  the  air.  I  imagined, 
then,  i hat  vapour  could  rush  with  great 
velocity  from  air  where  the  dew-point 
was  high,  to  air  where  the  dew-point 
was  low.  But  when  I  discovered  thai 
some  rains  were  so  great  as  to  be  beyond 
the  power  of  this  theory,  too,  1  began  to 
suspect  the  hypothesis  itself,  which  in- 
duced me  to  put  it  to  the  following  trial. 

I  united  two  glass  retorts  together  by 
iiirn  neeke.  then  having  covered  one 
vviih  snow,  I  put  ten  drops  of  water  into 
the  other,  and.  placed  it  in  a  vessel  of 
water  al  the  temperature  of  130*.  letting 
n  remain  in  that  situation  seven  hours, 
the  temperature  of  the  room  during  the 
experiment  being  about  ?0°;  not  one 
drop  WSJ  distilled  over  iu  all  lliat  lime 

I  then  took  the  retorts  apart,  leaving 

open   the  neck  of  the  one  having  the 

water  in  it ;  it  has  continued  in  the  room, 

open  now  for  thirty  days,  with  a  tempe- 

of  "0°  oight  and  day.  and  the 

ilm  -point  in  the  room  never  as  high  as 

-/«/-.  the  ifti  drops  of  water  being  now 

\y  oligluly  diminished. 


produce 

m 

the.,. 


Tins  refutes  the  hypothesis  of  rapid 

Sertneation  of  air  by  vapour,  and,  in- 
eed.  proves  that  vapour,  like  beat, 
when  it  puses  up  to  the  upper  region*, 
must  be  curried  by  the  air,  and  not 
thrust  up  by  its  own  el  But  'o 

return     from    this    digression;    if   the 
11  nl Ionian   theory  is  unable  to   produce 
such  a  rum   u   thai    at    Wflu 
■-vli.it    will    ii    do   with    the   one 
occurred   at   Geneva,    on   t! 
<  lotober,   1622,  irhefi   il   r 
inches  in  twenty-four  hours  ;  or  i 
it  Joyeuso,  on  the  9th  of  Octoln-i 
when   it   ruined    thirty-one   inches    iu 
twenty-two  hours*? 

Or  how  will  it  account  for  a  storm  of 
hail  t  which  fell  in  Orkney  on  tl 
of  July,   1818,  in   the  afternoon,  nine 
inches  deep  in  less  than  nn 

Espy,     franklin  Journal,   August, 

1838. 

Recent  Mr,  ting  ,,f  German  .v,,.'». 
rati  its,  $-c. 

The  annual  meeting  of  the  naturalist*, 
and   medical   men   of  Germany,   com- 
menced at  Jena,  in  the  Duchy  ofSaxe- 
VVeimar,  on  the  20th  ult„  and  termi- 
nated on  the  26th,  Dr.  Kieser,  Prei 
The   number   of  members    was   large. 
From   countries  foreign    to   Germany, 
there   were   more   from   Great    Britain 
than  any  other.     France  did  not  appetr 
to  have   had  one.     Anion..'   the   B 
visiters,  were  Professors  Daubeny  (Ox- 
ford,) (distinguished  so  recently  for  the 
effective  discharge  of  his  .luii- •  atone 
of  the   secretaries  of  the   Biiin>h  Asso- 
ciation at  Bristol,) — Graham  (Gla 
nnd — Kane  (Dublin.)  The  Cj'randDuk' 
of   SHxe-Weimar   and    bis   court  wtte 
present,     and    paid   the   most    marked 
respect  to  the  objects   and  members  of 
the  Association.     The   Duke  of  Ssm- 
Altenburg  founded  a  premium  I 
tural  Philosophy,  for  the  students  ol  the 
University   of  Jena,   as  u   ti 
interest  he  felt  in  the  Association.  TW 
meeting   for     1837   is   to    be    hi 
Prague.    It  was  slated  that  the  number 
of   members  at    Bonn,    in    I83J,   was 
about  live  hundred. 

Freiburg  Suspension  Br, 

When  the  details  of  the  construction 
of  this  extraordinary   attempt,    t»   >.ur 

•  Edinburgh  TramiKtimu,  1848. 
■«f  T£o«aa,MN    EWn*IU    rfs    Phlfiuiut,    II. 


RJMU1  *,m 

had  preceded  it,  were  e  i  Kiig- 

land,  i  '  >•   doubts 

tained.  us  to  the  soundness  of  the  prin- 
ciples winch  hod  directed  not  parts 
of  the  arrangement*,  particularly  in  that 
where  Ilia  engineer  bad  made  an  angle 
in  the  direction  of  the  laud-chain*,  nnd 
thus  deposited  u  part  of  the  pull  upon  the 
rock,  &c,  where  the  angle  take*  place, 
instead  of  carrying  the  whole  pull  lions 
one  continued  line,  to  the  point  of 
tmrat  at  the  extremities  of  the 
chains,  as  in  Mcnai-Strsit  Bml:. 

From  this,  or  from  other,  cause  have 
arisen,  we  regret  to  say.  some  appear- 
auuao  "i  Iniecuiitjr,  and  earl)  la  this 
year  the  autboritiaa  of  Freiburg  tem- 
porarily prohibited  the  transport  ul 
heavy  loads  along  it.  We  shall  rejoice 
to  ln-.ir  that  lin-  injunction  is  removed. 

Wanton  Destruction  annually  of  a 
Million  Chaldron*  of  Coal. 

A*  there  is  no  reproduction  of  Coal  in 
this  country,  since  no  natural  cannon  arc 
now  in  operation  to  form  other  bada  of 
it ;  whilst,  owing  to  the  regular  increase 
of  MI  population,  and  the  new  purpose* 
to  which  the  steam-engine  is  continu- 
ally applied,  its  consumption  is  advanc- 
ing at  a  rapidly  accelerating  rate  ;  it  is 
of  most  portentous  interest  to  a  nation, 
that  has  so  largo  a  portion  of  its  inhabit- 
ant*  dependent  for  existence  on  ma- 
chinery, kept  in  action  only  by  the  use 
of  coal,  to  economize  this  precious  fuel. 
I  cannot,  therefore,  conclude  tins  inte- 
resting subject  without  making 
remarks  upon  a  practice  which  can  only 
he  viewed  in  the  light  of  a  national 
calamity,  demanding  the  attention  of 
the  legislature. 

We  have,  during  many  years,  wit- 
nessed the  disgraceful  and  almost  incre- 
dible fact,  that  more  than  a  million 
chaldrons  per  annum,  being  nearly  one- 
iri  of  the  best  coals  produced  by 
the  mines  near  Newcastle,  have  been 
condemned  to  wanton  watte,  on  a  fiery 
heap  perpetually  blazing  near  the  mouth 
of  almost  every  coal-pit  in  that  dis- 
trict. 

This  destruction  originated  mainly  in 

"  'lii.    interval  between  the  suspending 

pii'm  "I"  tin.'    I'r.iliurg  Bridge  is  about    1170 

Bogliati  bet.  and  in  uiwiii  boo 

fcei.     The  Mciui-Stnit  Bridge  (sain-  as 
Us  ep*u)  it  5SS  (<*t. 


certui  :'.!■  enactment*,  provid- 

ing thai  Coal  in  London  should  be  sold, 
and  the  duty  upon  it  be  rated,  by 
measure,  and  not  by  weight.  The 
smaller  coal  is  broken,  the  greater  the 
-.  1 . .  1  ■  - ■  -  it  lilh;  it  became,  therefore,  the 
interest  of  every  dealer  111  Coal,  to  buy 
it  of  as  largo  a  size,  and  to  -ell  it  of  as 
small  a  size  la  be  was  able.  Tbie com- 
pel led  the  proprietors  of  the  Coal-mines 
to  send  the  largo  Coal  only  to  market. 
and    to   consign  the   mudl   Oosj   to  de- 

itrnetioth 

In  the  year  1830,  the  attention  of 
parliament  was  called  to  these  evils; 
and  pursuant  to  the  Report  of  a  Com- 
mittee, thfl  duly  on  Coal  was  repealed, 
and  Coal  directed  to  be  sold  by  weiyht 
instead  of  measure..  The  effect  of  this 
change  hu»  been,  that  a  considerable 
quantity  of  Coal  is  now  shipped  for  the 
Condon  market,  m  the  state  in  which  it 
comes  from  the  pit ;  that  after  landing 
the  cargo,  the  small  coal  1-  -cp.ir..t.-d  by 
screening  from  the  rest,  and  answers  as 
fuel  for  various  ordinary  purpose*,  as 
well  us  much  of  the  Coal  (ratal  was 
sold  in  London  before  the  alteration  of 
the  law. 

Tin  destruction  of  CoaU  on  the  fiery 
heaps  near  Newcastle,  although  di- 
minished, still  goes  on,  however,  to  a 
frightful  extent,  that  ought  not  to  be 
permitted;  since  the  inevitable  conse- 
quence of  this  practice,  if  allowed  to 
continue,  must  be.  in  no  long  space  of 
time,  to  consume  all  the  beds  nearest  to 
the  surface,  and  readiest  of  ocean  tOtl 
coast;  and  thu6  enhance  the  price  of 
Coal  in  those  parts  of  England  which 
depend  upon  the  Coal-field  of  New- 
castle for  lien-  supply;  and  Anally  to 
exhaust  this  Coal-field,  at  a  period, 
nearer  by  at  least  one-third,  than  that  to 
which  it  would  last,  if  wisely  econo- 
mized. (See  Report  of  the  Select  Com- 
mittee of  the  House  of  Commons,  on  the 
state  of  the  CoalTrade,  1830,  page  249) 
and  ISakowell's  Introduction  to  Geology, 
1833,  pages  183  and  543. 

We  are  fully  awaro  of  the  impolicy  of 
needless  legislative  interference:  but  a 
broad  line  has  ben  drawn  by  nature  be- 
tween commodities  annually  or  periodi- 
cally reproduced  by  the  soil  on  its  sur- 
face, and  that  subterranean  treasure, 
and  sustaining  foundation  of  Industry, 
which  is  laid  by  Nature  in  strata  of 
mineral  Coal,  whose  ama\u\\v&\vas\vt»\, 
and  which,  njYku  oxvt«s  «i\\»v«.\.«sfc.,  vs 
gone  for  e\et.     IVa  \\ie  Vami  \ttat.v  "yksxV. 
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interferes  to  prevent  the  wanton  ile- 
al ruction  of  life  and  property,  it  should 
oeem  also  to  bo  its  duly  to  prevent  all 
needless  waste  of  mineral  fuc.1 ;  since 
the  exhaustion  of  this  fuel  would  irre- 
coverably paralyse  liw  i 1 1 ■  1 1 1 r-. £ i- y  (il  mil- 
lions. The  tenant  of  tin-  »oil  m.iy  neg- 
lect, or  cultivate  his  lands,  and  dispone. 
of  his  produce,  a»  caprice  or  iotUOTt 
may  dictate  :  the  surface  Of  his  fields  is 
not  consumed,  hut  remains  susceptible 
of  tillage  by  his  successor;  hud  he  tho 
physical  power  10  annihilate  the  Lund. 
■  ud  thereby  iulhct  an  irremediable  in- 
jury upon  posterity,  tho  UgtsUtON 
would  JUStly  interfere  to  prevent  such 
destruction  of  the  future  resources  of 
the  nation. 

Thishighly-favourcd  country  has  been 
enriched  with  mineral  treasures  in  her 
strata  of  Coal,  incomparably  more  pre- 
oiooi  than  mines  of  silver  or  of  gold. 
From  those  sustaining  sources  of  In- 
dustry and  wealth  let  us  help  ourselves 
abundantly,  and  liberally  enjoy  these 
precious  gifts  of  the  Creator :  hut  let  us 
not  abuse  them,  or  by  wilful  neglect  and 
wanton  waste,  destroy  the  foundations 
of  tho  industry  of  future  generations. 

Might  not  un  easy  remedy  lor  this 
evil  he  found  ill  a  legislative. en8etment, 
I  hut  all  Coals  from  tho  ports  of  North- 
umberland and  Durham,  should  be 
shipped  in  the  stale  in  which  they  come 
from  the  pit)  slid  forbidding  by  high 

Enmities  the  screening  of  tiny  sea-borne 
Mb  before  they  leave  the  port  ut  which 
they  lire  embarked.  A  law  of  this  kind 
would  at  once  terminate  that  ruinous 
competition  among  the  coul-ownerswhich 
has  urged  them  to  vie  with  each  other 
in  the  wasteful  destruction  of  small 
Coal,  in  order  to  incroaso  the  profits  of 
the  coal -merchant*,  and  gratify  the  pre- 
ference for  large  Coals  on  the  part  of 
rich  consumers ;  and  would  also  afford 
tho  public  a  supply  of  Coals  of  every 
price  and  quality,  which  the  use  of  the 
screen  would  enable  him  to  accommo- 
date to  the  demands  of  the  various 
nlnisffll  of  the  community. 

A  further  consideration  of  national 
policy  should  prompt  us  to  consider  how 
far  the  duty  of  supporting  commercial 
interests,  and  of  husbanding  tho    re- 


sources of  posterity  should  permit  u»  in 

allow  any  extensive  exiiort M 

from  a  densely-peopl.  il   mini 

country  like  our  own:  a  large   propor- 

tinii  i,|'  whose  present  Health  is  (oi 

on  machinery,  which   pan   be    kept    ia 

ucliim  only  by  the  produce  of  our  native. 

Coal-mines,  and  whose  prosperity  can 

never  survive   tho   period  of  th-ir  ex- 

lmustinn.  — BtJGM UfD-'S    Hririgewater 

Treatise, 


Clerical  Error  in  the  Amcri 
Patents-Law. 


can 
in  IV 


I.y  all  the  copies  "!'  the  American 
b  -it-  Lew   psssed  in  Jul) 
have  reached    thi  re  is  i 

discrepancy  as  to  the  cost  of  the  patent. 
Sect.   ')  states  that  thirty  dollars  must 
be  paid  on  so  ippUoation  for  a  patent; 
sect.  18  states  thai  forty  dollars  inu-t  ha 
paid  on  un  application  far  an  oxti 
of   the   term  of   a  patent,  "at   in   the 
caie  of  an  original  application 
patent."    We  find  it  the  same  I 
copy  of  the  law  printed  in  the  Franklin 
.Journal,  published  at    Philadelphia  in 
September.    This  has  led  to' an  error 
in  A  it   S  (a)  and  5  of  the  Tariff  of  Fee* 
published  p.  'ivi  of  this  Volume.   Upon 
inquiry,  we  are   assured  that  to  be  cop 
reel  they  should  stand  thus  :— 

I     Application  for  V*u>m  — 
(a)  If  by  *  CiUicii.  ui  by  *u 

A)U'u-[i->i'l-'iit    ul    u    >oar, 

having  in. t.ii'  ...aii  ol    m  to 

inii.,1.  (n  o»»mi   (  ii.i'u    .    JO...     6  15    t 
S.    Esb-i»iM,i„i  l'.iu-ui  l>ii„  .    .    30...    (U  I 

Patent-Law  Grievance.    No.  VIII. 

Thb  penalties  Inflicted  on  the  inventive 
genius  of  Britain  during  tho  pressol 
year,  up  to  the  28th  ult..  id  t he  shape  of 
government  lUmpi  snd  fees  on  patents, 
amount  to  more  than  £30,000 ! 

N.B.   This   sum   has   bee 
ready  money,  on  taking   the  first  steps, 
and  aa  many  of  the  inventors  sra 
men,  (operativesj  snd   a   groat  mam 
others  of  them  persons  to  whom  i) 
be  very  inconvi  nicol    to   pai  a! 
£100  down,  they  have  been  obliged  tago 
into  debt,  or  mortgage  or  disc 
inventions,  either  wholly  or  in  pta 


PATENTS.    JU36. 


K.  H  — Tli.-  rw.i  h  ,i. •,,.,.,.,.  I  t ■  I'll. -mi.  it  Ihol  on  vfckh  11  »»•  M«Wd  »nd  fnaUH 

'lit'   I  IviMi.'  «.  III.  h   111'   -|>.v-ill.'ii'.    ■■  ..:■.  I   .iii.I   .  iir..ll.Ml  Th  ii    >.*-. 

UHMti  *ijulllfi  lli.it  l In.  .In  .<  ill  loll,  kf .,  II  ■  ■  ....  1. uiu    i  IbrffgMf  Itfliilillg  nbro.i.1." 


SHT8MBBR  COIll. 

319.  Mokw  Pooi.it,  Lincoln's  Inn,  Mlitdr., 

11  in  anchor* Mill  in 

frietlon-rullcr*,    to    facilitate    Um    lowing 

and  rui»inn  anchor*,  and  I'm  nil  in  [mlTlllf 

Sept.  I.Y —  Mnreli  1.'..      For.  ('•mm. 

220.  WlLMAM     I'mnhih     (Iiiikn,      Vol. 
CbmWn  l.n'iif.   1:   N    :   ton    . 

..n  capstans  npplienlile  to  ships  «nd 
other   purp<r»«i,  and  ("r  mM(HM  to  re- 
duce  manual  labour  at  capstans  used  at 
Sept.  2a  —  Moreli  •.•!!. 

221.  Jons  Isaac  Hawkins,  Chase  Cot- 

l.«L'i',  II.. 1  i|.  I ■  .1 .1-10  '|.|.  A/1.W.1..  Ci.il-.n- 
-i,i.  .  r  ;  fur  :,n  improvement  in  llir  hlnwillg- 
I>i|h>  nf  lilnxi-fumncM  and  foripw,     8 

J.'.!.        Kir.   t\mim, 

222.  (iBWiisf'ii.iMi,  Full lywyn  Iron- 
works. Swanwa,  Iron  Miuitor;  fur  an  im- 
provement in  the  manufacture  of  Iron. 
Sept.  ML— March  38. 

223.  William  N*al«  Clay,  Went  Brom- 
"•lajf.,   Manufacturing  Chi-mial ;   fur 

ini|. [.,-..  111.  :11s   m    III.-    ninliiiln.-tnre  of    mil- 

of  soda.     Sept.  2a— March  2a 

224.  Richard  I'i.«nwis,  St.  Giles,  Oxford, 
Orean'mt;  for  improvement*  in  drag*,  or 
appatalna  for  retarding  carriage*.      Sent. 

H— March  aa 

Total,  SapTxxB*n...21. 

Octobhr- 

•iJ.'i.  John  Lcdymui  I'mt  nil,  Mclkshnm, 
Willi.,  Cloth  Manufacturer  ;  fur  nn  im- 
provi  iii.ni  hi  the  manufacture  of  woollen 
cloth*.      Oct  4.— Dec.  4. 

22a  Jam**  Whit*,  Lambeth,  Surry, 
Engin-'er;    fur  Miipreieini'iiU  on  railway*. 

I    -April  4. 
2'.*/.  CllARLtt  WlLLlAM  Hn.NK,  I'liiilil.v. 

Mitld*.,   Mechanic;    for   improve >   in 

hartu-**,  for  weaving  purported,  and  in  the 
apparatus  for  making  tho  aame.     Oct,  L — 

April  4.       for.   Cumin. 

228.  Hknhv  llisn.iv  Mi. ins,  Wal- 
worth, Surry,  1>. M. ;  f.ir  lmprerrain< 

themanufnctnruiL;  <>f  fiiei.    Oct,  4. — April  4. 

ku    '  ■  '  •,  Manchi  ster, 

Line.,  Merchant  i  for  improvement  in  the 

ig  of  hides  and  skins.  Oct.  8— Apr,  8. 

Mutt     Heiiiiy,     Chancery-Lane, 

Ati.iii.r.,   Mechanical    Draftsman;   for  im- 

pBrMBMBtl    i"    nini-liiiii 9J ,    in    ajyUMn 


for  manufacturing  metal  tcrowa,     Oct.  d 
—April  a 

■XL  .l..iiv'Sii.tiu-,  Dim<h«-,  Fotfnr,  N.H., 

Max  S|.iini'  1  ■:  Lit-  tii.h  Inn.  rv  |..r  con- 
verting ni|MiH  into  tow,  and  unprovine m- 
in  machinery  for  preparing  lump  or  mix 
for  spinning :  part  of  which  improvement* 
are  applicable  to  the  preparing  of 
wool,  and   silk,   fur  spinning     Oct.   8.— 

April  II. 

232.  Ilrvnv  Scott,   Jan.,   ami    I, 
SrariiKM   Olitoi,  Hatters,   Fil\ul,uri;l,.  fa 
improvement*    in    rhe    manufacture  of  llAlH, 
.ii|...  aii.l  l.iuiiiet-,  (let.  i:». — Apr.  13.   Far. 

f  ••mm. 

233.  I'lixmiiirk  Cathnxr,  Birmingham, 

Wane.,  Bnakfonnder  1  fa  Improromanti 

applicable  to  the  drawing  or  ■fading  of  (J 

window  nn. I  ..ili.r  roller-blind*,  or   maps. 
Oct.  IX— April  13. 

234.  John  IImmino.  ICdward-St.,  1'ort- 
iiinn-Si|r.,  ,1/  .  :  I'm  improve- 
ments m  the  manufacture  of  whib  Ii  id. 
Oct.  la— April  UL 

23ft.  T80M.IH    1  r . ;  -. .  r  1 1, 

Lane.,   Manufacturing    I  'Inniint ;    for     im- 
;  101 '  1  1. -ill-,  in  llieciiiiMriietiim  of  np| 
ii?.  I  in  the  decomposition  of  eommon  wilt, 
iiinl  hi  the  method  of  working  or  twin.'  iln 
same.      Oct  13.-  April  13. 

23tt.  John  Kutuvkn,  FMntiuryk,  fet  im- 
proveroonta  in  104  RWBtiAIon  Of  roils  or 
rods  for  making  railv.7»;8,  .in.l  in  tha  me- 
1I1...I  nf  riving  or  joining  them,  Oct.  13. 
—April  13. 

237-  Ciiaiilks    Pirnnx    Dsvaitx.    I •'.  n- 
chiireh-sL,   ImiiiI..    Mereluuii  .    Inr  nn   im. 
prmed  apparatus  for  jirevi'iitiiie  the  explo. 
sion   of   liollers   or    generator*    of   I 
Oct.  13. — April  13.     For.  C'omm. 

2311.   .Ti.niN  .Iuumi  Cn.titi.ic-    Siirkihav, 

IVclilinm,   .Surry,   Chemist ;    fur    improve. 

g  iln-  51  virril  proMOBBi  of  •accharlnR, 

vinous,    and   acetous   fcrraenUtion.       (l.-i. 

ML— April  2a 

2Xi.  William  Driuges  Aoam.i,  Bnoka 
liueU-Cr.  'scent,  Camdeu-Town,  Midtir., 
Coach-Maker ;  for  certain  improvement*  in 
«!,..  l-i-.in-.au.  -.      Oct.  20.— April  20. 

240.  CfflUSTOrpHBH  Xiikki.k,  Oiiildford- 
st.,  Lambeth,  Surry,  Mniiufncturer  of  Ca- 
outeliuiie,  fur  iinjir.iv.  111.111.1  111  prep.iring 
and  manufacturing  caoutchouc,  applieal.lii 
to  various  useful  purposes.  Oct.  24, — 
April  21.       For.  Cumin,  tn  put  I. 
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DR.  lUTKI.WDS  lUiIDOKWATER  TREATISE. 

■id  Mineralogy  con tidered  mil h  rqfti  not  to  Natural  Thoologf, 

Uv  NVn.i.i'.M  i:i.!.nM>,  D.D.  tto.    3  rob.  8*0. 

mi  Bkidckwatkk  TBBATBBi  may  be  regarded  as  marking  an  epoch  in 
literature:  the  agreeable  nd  attractive  mum.  r  in  which  the  most 

exalted  subject  which  can   occupy  the   mind  of  man— the   knowledge   of 
the    Cl  od  his  attributes — has  been  inculcated  in  those  works, 

B  productive  of  a*  much  pleasure  combined  with  instruction  as 
'hap*  any  equal  number  of  volumes  ns  published.     If,  therefore,  I)r. 
land's  work  liad  only  constituted  the  concluding  one  of  the  series  it 
hare  .  -vih-.l  great  interest,  I  nit  oilier  <  inmost,  MOSS  have  concurred 
attach  peculiar  importance  to  liis  contribution, and  these  circumstances 
uat  be  borne,  in  mind  t<i  enable  us  to  appreciate  the  difficulties  which 
author  had  to  contend  with,  ami  tin-  degree  of  success-  trffll  which  he 
ly  be  considered  to  have  overcome  'hem. 

Tlie  publication  of  the  lielu/iiur  DiUtVunaf  has  caused  Dr.  Hucklaml 
be  looked  upon  as  the  champion  of  that  party  whirh  views  with 
jealousy  and  suspicion  those  discoveries  made  by  geologist!  M  t"  tin  p;i  ( 
ry  of  our  globe,  which  appear  ai  •..iii.iin,  with  the  Mosaic  account 
of  the  Creation.  Most  of  our  renders  may  roeoUsol  the  triumph  with 
which  t  li.it  iv .  .rk  was  received  us  a  refutation  of  these  deductions.  Scientific 
men,  who  had  simply,  in  good  faith,  piomulgateil  the  result 
investigation*  hnel^een  accused  of  infidelity,  and,  in  the  blind  can]  to 

expose  them,  tl Iiarity   which  ought  to  have  attributed   their  supposed 

errors  to  defective  judgment,  rather  than  to  siniibr  intentions,  and  tin 
eomruon  eeuao  which  should  have  suggested   that  it  was  another,  and 
My  authentic  revelation  of  Divine  powcrr,  which  they  wore  attempt- 
ing to  interpret,  were  alike  forgotten. 

Wei"  .is  much  tlii-  party  feeling  a*  Dr.  BoeklaacTa  acknow- 

ledge*! qualifications  for  the  task,  that  caused  him  to  be  selected  to  write 
realise  on  t  Jeology  for  the  Bridge-water  series ;  and  the  result  of  Ins 
labours  was,  naturally,  expected  with  anxiety  by  two  classes  of  readers. 
The  religious  alarmists  hoped  flbu  they  would  produce  an  explanation  of 
1 1 1 1  y  a-i  ■  it. lined  as  to  the  early  state  of  our  planet,  which 

would  Im.1   in  accordance  With    theil  views;   fin    the  scrupulous   adh'-ieiiee 

to  the  purest  spirit  of  inductive  philosophy,  which  has  characterized  the 

proseeiitii.n  of  (hi.   brunch  of  science,  during  the  l.i-t    twenty  years,   ha* 
i  an  authority  to  the  deductions  promulgated  by  its  cultivators,  that 
cannot  be  shaken  by  mere  declamatory  arguments. 

Oil   the   other   hand,    those  who  had  received   these   deductions  as 

physical  truths,  without  reference  to  their  hearings  on  a  subject  with 

which  they  had  properly  no  connexion,  were  curious  to  ascertain  how 

far  Dr.  Dockland  would  feel  himself  obliged  to  modify  his  opinions,  in 

juence  of  die  facts  brought  to  light  since  the  publication  of  bis 


•  .7  i'iytai«  />i7Mf{aM,  or  Observations  on 
:       in-       .■   l;. 

I1*nn",    nml  Diluvial    i.'ruveJ:    mnl    mi 
,in.  r  Ocologiad  Pin  ii"uu  DO,  attesting  the 


Aci'kiii    hi    ;m    L'nivcrtiil    Deluge.  —  lin., 

teas. 

ISacor,  sty\es?ioi\.v«e. 
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[Hi    in  i  BLAND  -  BBIDGEWATKB  TMMftgR. 

former  work.     They  knew  that  even  in  Che  Rdiquu    DMwitOM,  i  hough 
tin'  truth  bad  been  told,  itwnanot  we  whole  truth;  enough  ha. I 
stated  to  furnish  arguments:  to  thoM  «ln\  unable  Or  '.in willing  to  examine 
for  themselves,  were  desirous  of  decrying  "piuiona  repugnant  to  their 

feelings,  but  the  suppressed  evidence  v..i-  as  I'at  il  to   thesi 

III, it  liroujdit  furivnrd  appeared  favuur.iMe  to  thein,  and  the  (inn   IWMff 

arrivi  il.  when   thai  eviil.nee  was  too  generally  I 

eoiii|"Iiiil  judges,  not  to  hi'  openly  allowed  hy  oil 

It  will  be,  therefore,  u  knov  lodged  that  1  >r.  Buddtmd  had  a  difficult 
and  a  delicate  task  to  excend'  in  his  present  work.     1 1 1 K  ellara.tr 
scientific  man  required  from  him  a  full  exposition  of  thoM  geological 

which  li.nl  Lci-n  authenticated,  nnd  nf  lie Bl  lOndai ItOnS  vhe  li  followed  from 

ile.m.  whetber  they  were  in  accordance  o I   with  die  doctrinal  bi 

previotulj  advocated;  while  die  unfmtunate  association  between  Ike  I 

of  a   physical  science  and  those  of  a  moral   revelation,  which   he  had  tn 

ntially  assisted  in  cstnbli-hino,  coliipi  lied  him  again  I"  inter  int.   I 
cussi.,11,  alilc  injurious  to  true  religion  and  t..  sound  knowledge.      Having 
considered  the  subject  in  its  theological  hearing  in  another  pluc 
no  further  allude  to  this  discussion  than  to  point  out  bow  Dr.  Bu.  I 
in  his   pii"-'  in   wort   has  erred,  in   our  opinion,  by  again  mixing  up  tm 


L 


*  Wi-  niii-l  refer,  ••.••n.-rnlk,  on  this  sub- 
|.  .-..I.,  ill.-  article  on  Qaolmn  is  Dill  but 

iiimiW-r;  nevertheless  we  will  hire  briefly 
r.  capitulate  Eos  .  i I'leuv  by  winch  thf  '.-- 
Rortinn  in  the  lest  is  supported. 

Dr.  IJucklnnd's  object,  in  bin  former 
work,  was  to  show,  n  thnt  the  general  •!'-■- 
ihts r  yruv.-i  iirni  loan  over  hills  and 

clcvato!  ('InUH  IIS  well  as  Vlillcvs.  wns the 
.  II.  el  of  nil  universal  mill  transient  de- 
luge;" thnt  lite  general  form  of  vaUoVSj 
their  mutual  connexion  ami  nunifiOfttlODflL 
could  only  In.  accounted  for  on  this  auppo- 
siii.ni;  ilial  ill.-  evidence  derived  from  the 

nowol  animals  destroyed  at  the  period, 

mi. I  ili.-  Ii-a.liin.il  throoghonl  nil  tuitions  of 
such  acataclymn,  "ere  collateral  proofs  of 

it;  ami  thnt  the  event  bud  occurred  about 
(ilKHI  years  ago.  Therefore  lli.se  cll'ccts 
m  ih.'  n  -.nil  of  the  Nonchinu  deluge. 

"  In  tli.-  full  coulidciieo  thai  those  ilnli. 
cnliit'S  will  ai    length   lie   removed,  hy  the 

further  extension  of  physical  ohserratioiis, 

wc  may  for  the  present  rest  satisfied  with 
the  argument  that  numberless  phenomena 
have  been  already  ascertained,  which,  with- 
out the  admission  of  an  universal  deluge,  it 

in*  ii"1  '-a-'-,   liny,  ulti-rly  i i n | .. .- -i  1 .1 .-  to 

explain."  {Htlii/.  DM.)  "  And  l>y  afford- 
ing the  strongest  evidence  of  an  universal 
deTuge  leads  us  to  none  that  ii  will  do 
longer  be  asserted)  as  it  bos  been  by  high 
.iiithorilv,  that  geology  supplies  no  nrool's 
of  nn  i  v.'til,  in  the  reality  of  which  the 
truth  of  the  Mosaic  records  is  so  niuicrudly 

iavolvml."    (Dedication  to  the  Bishop  41 

r>\irlinm.) 
Oar  readers  are  aware  that  Dr.  HueV 


hind    hn»  acknowledged    that    sul. 
discoveries  havi  invalidated  the  joi  - 
his  Gonclmuonl  deduced  from  orgs- 
BUinB,  bill  Ii"  hat  BOt,  that  vo  know  of, 
exposed  the  other  (Peak  | t*  in  rii.  an.nj. 

iii.ni--,  which  ii  .in!  nut  require  an; 
in. nui  fneis  to  make  evident 
Though  there  was  physioal  •  ridi 

the  vieli  lit  efleetS  '.f   waler  over  tli- 
known  BQlfaai    "I    'I'1   earth,    ob  far  a*  II 
had  I..  .11  ,.\iiniiiu  .1,  ■■•■'  ll 
none  thnt  il  bad  acted  ,. ./.../... ;.-.  ..-■■ 

.-.!  aliv  I  w.i  lliljuilliiej  loettlitii-s,  bill   till'  >  -i  • 

eireumstiuiee  that  the  ti  thm-iil 

violent  currents,  excavating    vn.ll. 
positing  gravel, Jxmld.  r-.  ,v...  on  Ii 

nnd  tope,  was  n  direct  pi f  that  thewasr 

hod   not  acted   universally   nnd   tumult*- 
un.iislv,   If  wi- suppose  a  mou 
burst  its  barrier,  or  a  subterranean 
meat  lo  elevate  a  large  extent  oi 
of  the  ocean,   the  In  .Inutile  action 
water   bo   displaced   might    produc 
eiii-ets  as  those  mi'iitioiicil.      But  ' 
with  which  "i   :n.   nci|  in 
.-urreiils,  uilei|unle  to  tb.il  purpoae,  in  tn 
ocean  gradually  elevated  above 
.a'  the  highest  mountains)  and  Dr.  Dock- 
land must,  have  been  iiw.n.   that,,  veeptby 
the  immedinte  will  of  a  Divine  I"ower?  sii* 
pending    nt    his    pleasure     the    oil 

immutable  laws  of  nature,  do  uuivfrMl 

,1,  lu..,.  ever  could  have  ncenrivd   w  tVt 
earth.     The  attempt,  therefore*  t" 

li.--li  tli.  truth  of  n  miracle  by  human  ita- 

BOOfa$  *tow  tibsa«SA  vw  every  other  ca*. 

-■•.  \AhV.  .y.\i..!w\  TO  O.  •••o.VTTft'C**^ 
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wen    incongruous   matter*.     The    object    of   llic   Bridgewater    treatises. 

Hug  to  tin  -  intention,  WM to  illiirtrate  the  /lower,  msdemu, 

and  gooducxt  of  God,  mm.  tlit  creation ;  ia  -lour   i.oih  according 

!'  Mi  the  -  pi  ii  i  of  iIm  l»  iju«  i.  ii.  ijr  wera  Intended  in 

■  lv  -l'  ftotarol  i  in  which  the  arguments  adduced  by 

in. I  others  should  be  elaborated  extended,  uu  corrected,  according 

to  i!  I*  improved  Ktnti:  cil  our  knowh  ni.ili  rial  lUlirWW.      1 1  was 

by  «trii  Hj  adhering  in  tin-  plan,  and  bj  sedulously  avoiding  reference  to 
Revelation,  that  I>r.  Buckland's  colli  agues,  with  a  single  exception,  n 
i ded  in  producing  a  series  of  works  equally  mslrueUre  mid  beoflficial; 

this   pntb  waa  open   to   tli.it   ■  •< ■  1 1 r ].- n i : 1 1 1,   and   tin-   example  of  Mr.  Kirby 

Id  have  «  iraed  bim  of  the  mischief  thai  bhmI  scene  ben  deviating 
i  ii;  lini  Che  author  o!  il^  i  Dilution*'-,  fettered  l.y  ihc  load 

Of   Ii  I    reputation,    appc;ir.    !••  have    been    unwilling  entirely   to 

surrender  a  position  by  the  defence  of  which  il  was  acquired;  anil  has 
consequently  missed  the  opportunity  of  estaMMiiug  a  nmn  ]>•  imaiiont 
and  more  desirable  celebrity,  by  becoming  the  anther  of  a  work  tvhich 
should  lie  equally  <  liai-.n-tcriaed  by  sound  knowledge,  phSoeophkad 
reasoning,  and  by  fa  freedom  from  rmlciuicnl  disquisitions. 

Ever  find'  the  futility  of  all  attempta  bo  ooaatrBCt  a  M  theory  of  (ha 

earth,*    in  the  prasei  >f  our  knowledge.  »ui   distinctly  n i   I 

it  hni  bean  the  prond  boast  of  the  cultivators  of  geology  thai  the}  Sedu- 
lously avoided  all  Kpe. ulalive  bypOthoi  I,  and  confined  1 1 ■  ■  nisrlv.-s  10  the 

accumulation  of  facts;  ii  is  the  strict  adherens .  bj  the  leading  geologbrti 
ii  tine-,  to  this  precept,  thai  lias  raised  the  science  to  its  present 

pre-eminence,  and  lias  made  ill.-  sluily  ..I'  il  attractive  lo  well-disciplined 
mind   . 

Tin-  I  mnent  defect  that  strikes  us  in  the  outset  in  Dr.  I  luck - 

lajnd'S  book,  is  occasioned  by  the  disregard  of  ilii-  nil.-;  having  com- 
menced with  a  disquisition  on  the  verbal  interpretation  of  the  .Mosaic 
eosiii'i  'I  lias  ino  endeavoured  to  plow  thai  there  is  no  diserepalic) 

between  that  record  of  creation  and  the  results  of  our  observations  on  the 

succcssnc    C litiona   of   the    earth,    l>r.    Buck  land    could    hardly    avoid 

entering  into  an  account  of  the  first  emergence  of  the  globe  from  a 
chaotic  -i. lie.  and  by  so  doing,  he  has,  in  some  measure,  blighted  the 
ripening  fruits  of  the  more  philosophical  mode  of  proceeding,  of  but 
eoleniporari.  -. 

Hut  failure  accompanies  this  as  well  ns  every  other  uttempt  to  sub- 
tle revealed  truth  by  the  collateral  aid  of  finite  intelligence.    Dr. 
Bucklaud's  cosinngoiny  has   not   the   slightest  connexion  with   that  of 
Ho  is.  and   is   ohseure  and   unintelligible;  although  the  deductions  of 
rtronoray  render  it  highly  probable,  that  our  globe  may  have,  at 
i. ne   time,   been   in  a  semi-fluid  state,  yet  no  knowledge  we  at   present 
possess  can  enable  us  to  frame,  with  anything  approaching  consistcm-v. 
an  account  of  its  transition   from  a   level,   uniform,  spheroidal  surface, 
Si  quired  by  rotation,  to  its  present  irregularity,  both  fan  density  and  level. 
This  subject  has  been  touched  •>»  by  a  cotemporan  geologist  of  the  first 

rank,  and  WO  gladh  avail  ourselves  of  his  wolds. 

'•  /.  ia  difficult  for  a  speculator  to  believe,  that  GcoYo^j  tovjNwcww. 
a  ray  important  broach  of  natural  science,  thouch  u  sVwxW  \nW\-s  &»- 
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claim  (he  investigation  of  problems  concerning  the  creation  or  oencefl 
traiiou  nl"  tin-  in. ill. i  of  tin-  globe,  or  the  establishment  ■ .  t"  tin-  laws  of  the 
universe.  To  know  the  successive  changes  which  (ha globe  hu  under 
gone,  imil  tlm-.  to  braee  a  retrospect! vc  outline  of  ito  sneaeasire  eoncStim*, 

is  actually  attempted  by  geology :  but  tip    ><  i ;.  ] ■<■  *•■•   -^ u | . I < •_■. «-■!  in  tin- 

enterprise,  arc  founded  on  the  recognition  of  the  existing  laws  of  nature, 
ami  altogether   exclude   the   popular   notion   of  a    chaos,   and    the   j-ln 
losi.pliical   hypothesis    ft*  a   solid   j-loho,  con.lcn-.in:'  from  an  al-im-nli.  :ic 
expansion." 
••  Undoubtedly  the  progress  of  legitimate  geology  teaches  us  that  the 

same  laws  of  nature  have  operated  on  this  globe  under  very  different 
circumstances,  as  to  temperature,  relation  of  land  and  inn,  animal  md 
Vegetable  life,  and  many  other  things,  and  it  is  become  a  proper  problem 
for  geology  to  discover  these  circumstances.  In  this  point  of  view,  the 
relicctions  of  Leibnitz  and  the  mathematical  labour*  of  La  Place  and  the 
astronomers,  become  of  great  value,  since  they  help  to  fix  ooncpieDMH 
landmarks  for  the  guidance  of  the  surveyors  in  this  large  field  of  science; 
but  let  no  one  delude  himself  with  the  notion  of  discovering  by  geological 

i  processes  the  emergence  of  the  harmoniously-adjusted  terraqueous  globe 
from  a  former  Stale  of  chaos.  It  is  certainly  not  a  philosophical,  and 
surely  cannot  In-  thoiiglil  .1  religion*  notion,  that  man  shall  ever  discover, 
among  the  works  of  God.  the  trace!  of  a  period  when  his  divine  attribute) 
were  first  awakened  to  rescue  his  ''nation  from  anarchy,  Geology  takes 
for  granted  the  existence  and  collection  of  the  matter  of  the  globe,  with  i" 
supernatant  ocean  and  it)  enveloping  atmosphere.  Except  in  the  degree 
of  influence  which  circumstances  permit  them  to  exert,  it  t.ik- 
Ranted  the  uniformity  of  action  of  all  material  causes.  Tin  Imtati 
gatiou  of  miracles  never  can  he  admitted  into  nainv.il  science'*  (Professor 
Phillips,  Art.  Geology,  Enci/vliip.  MetnpoL) 

Accordingly  we  regard  Dr.  Ituekland's  account  of  the  original  state  of 
the  globe,  and  of  the  solidification  of  its  surface  by  mdiation,  oxidation, 
BBC,,  brief  and  general  as  it  is,  as  positively  mischievous  in  an  elemental] 
work,  intended  for  instruction  to  persons  not  conversant  with  philo- 
sophical reasoning,  because  it  tends  to  give  them  erroneous  notions  as  to 
the  proper  objects  and  limits  of  the  science. 

Dr.  Huekland  has  obviously  aimed  at  making  his  work  popularly 
attractive,  but  he  has  done  so  at  the  expense  of  making  it  b.ncli.  i..l.     No 
one   totally  ignorant  of  geology  could  acquire  any  connected   outline  of 
information  on  the  subject,  from  his  volumes  alone.    We  think  be  jo 
rightly,  in  omitting  purely  niineralogieal  details,  and  in   referriaj 
renders  to  other  works  for  that  information;  but,  by  altogether  p 
over  the  investigation  of  the  modes  in  which  existing  agencies  are  cease- 
lessly engaged  in  removing  and  renewing  the  inequalities  of  the  earth's 
surface,  in  transporting  to  the  ocean,  by  means  of  running  water,  tin 
materials  for  new  strnta,  analogous  in  their  characters  to  those  which  now 
constitute  the  stratified  crust  of  the  globe,  and  by  avoiding  discussion  on 
the  probable  action  of  subterranean  forces  in  modifying  these  and  forme; 
deposits, — he  has  voluntarily  renounced  a  fertile  source  of  interest  tod 
instruction,  no  wise  inferior  to  Inat  vi*b.\c"\\  Vc  \va&  cx\*tat<A.    It  U 

that  iietounts  of  the  discoveries  of  Yte-e%»UTAvi««^AvCv^\\«jatf^'!j&wa4) 
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mi  l"i>7 in  from  thou  now  Inhabiting  tip  m  •  uf  induc- 

tion* li  v  which  aoBtomiBtf  are  enabled  to  read  kki  history  of  an  extinct 

.  in  ;i  •null]  port! r  its  relies,  in;iv  appear  man  captivating  tluui 

U]  'I. tail*  of  mere  ehemioal  sad  i ihnnlcal  nedoiu  ceaselessly  modifying 

Ihc  surface  <if  ■  .11  r  plaint.       Km    tin-    Inn    il.i--.es    of   phenomena  ore    too 

intimately  cimii. ■(  i.  .1  with  ita  history,  to  allow  of  the  one  being correctly 
tnated  independi  nth  of  the  other ;  and  an  Author  of  l>r.  Buck  land's  rank 

and  authority  riwaU  rathct  have  directed  his  readi rs  in  the  right  path 
to  knowledge,  tlum  lmr«  humoured  an  idle  taste  for  what  w.i  •  i  -|" -chilly 
amusing.     Tie  .■!'  this  i  '■  i  in  I.    ■  i  ,  ultiiaicd 

min<l>.  ll    btCOSMI  ttiri  -duty  ..f  a  ItacktX  t"  control  it  by strict 

nieutal  discipline;  unfortunately  the  neoa  --if,  [or  making  the  acquisition 
of  knowledge  pleasing,  Induce*  a  constant  violation  of  this  rule;  and 
.:  ir  wona  on  BCJentiftc  subjects  are  ton  often  calculated  to  convey 
KronaOUS  notions  on  the  pre.  ise  limits  I  .it  ween  what  is  n  ally  ascertained 
as  fact,  and  what  is  the  result  of  ■neoulntivc  induction.  Works  on  geo- 
logy are  pecakarry  liable  to  thii  defect,  from  the  nature  and  variety  of  the 

Subjects  they  treat  of;  and  yet  no  science  has  really  lens  need  for  Mich 
oxlrinsie  ni.l;  the  number  and  singularity  of  the  facts  which  it  developi 
arc  quite  Milfn  ■•-■it  to  invite  a  study  of  them  hy  .my  oik-  capable  of  appre- 
ciating tht  beauty  of  an  cxtenrire  and  oonaaj  tod  i  bain  of  evidence1  dili- 
gently accumulated  and  cautiously  examined. 

If  it  he  alleged  thai  the  primary  purport  of  the  publication  was  to 
tea  li  natural  theology,  and  not  the  history  of  the  earth,  and  therefore, 
that  portion  of  the  latter  was  most  dwelt  on  which  furnished  the  greatest 
number  of  arguments  bearing  on  the  principal  object*, — we  reply,  that  the 
\.ilin  of  .my  .uiruiceiii  adduced  from  n  physical  science  nuial  ill  pend  00 
tbe  reader's  conviction  of  the  authenticity  of  the  facts  on  which  it  is  based, 
and  of  the  soundness  and  consecutiveuess  of  the  deductions  mode  from 
th.  in  ;  to  enable  a  reader,  conieqaently,  to  judge  for  himself,  be  ought  to 

have  a  complete  general  outline  at  least  of  the    science  laid   before   him  ; 

this  plan  baving  been  successfully  adopted  by  Messrs.  "Whewell,  Kidd, 
Dm.  Rogei  and  I  lout,  Dr.  liuckland  might  have  followed  such  examples 
without  derogation,  and  with  more  probability  of  making  his  work 
efficient.      This  mode  of  proceeding  is  the  more  necessary  in  the  present 

because  us  an  .  upable  of  following  the  tr.iin  of  reasoning 

by  which  the  principal  oonoluaioBfl  in  geology  are  arrived  at,  supposing  the 
facts  to  be  anthi  ii t io,  and  these  the  geneml  reader  must  take  on  Qui 
authority  of  his  author,  whatever  the  subject  may  be  he  is  studying. 

Xor  are  the  evidences  of  design  and  adaptation  in  the  details  of  the 

organic  ClOati more  convincing  proofs  of  toe  existence  of  an   eternal, 

intelligent,  und  omnipotent  First  Cause,  than  is  the  constancy  of  the  laws 
liy  which  inorganic  matter  io  governed,  The  deductions  of  geology,  as 
«e  have  .,  ,ii,  arc  based  on  the  assumption  of  this  constancy,  and 
astronomy  baa  i  rtabliahed  the  fact  regarding  the  all-pervading  laws  of 


•  When     n    vari.  is    of   MMnpls*    inly 
I,,  the •Mabllaumanl  of  theseeatney 

uuh'iii.  a  is  BufBoIvnl  tn 

.|,\,|..[>     l.li.o       ir.etli),  ill      i"hv,     ill     alt      [tfl 

in/  (.,  Ir.nr  ilu-  i/iilivjiliiiil  in. 
ataneni  of  its  application  to  spook  for  them- 


selves. Dr.  Buckland  has  repeated  tin: 
conclusion,  that  design  is  to  be  inferred 
fruiii  tl v  ideiiee  1,1  ii'laptotion  to  mi  end, 

■o  frsaunifly.saa  «e  nesAj  \n  "6»  »»» 
terms,  as  to  W  \rWrav.?,  'vv  \»A  yrf&A 

lii'licrous. 
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gravitation.     If,  then,  the  science  we  are  considering  can  l"   shown  to 

afford  analogous    presumptive    pr.»*    regarding    others,     the 

would  be  interesting  and  important  enough  to  deed  ended 

notice  than  Dr.  Ilucklund  has  bestowed  on  it.    One  of  the  moot  sinking, 

became  novol,  facta  mentioned  in  hi*  work  i*  the  diw  i 

extinct  cru-stiiceu,  which   by  their  resemblance   to  those  organs  in   li 

race*,  indicate  the  identity  of  the  light  of  the  primaeval  world  with  that 

nent   which  now   pervades   space       <  J  eology  offers  nuinl.nl 
conclusions   Of  an   uunkigous   kind   with   respect   to   inorgunir   crotion: 
fossil  plants,  by  their  similarity  in  structure  and  derelopement  toexi 
species,  may  be  fairly  conclude!  to  ban  been  nourished  by  water  and  ah 
M  the  •.nme  chemical,  as  well  as  mechanical,  proper!  ;>  b  till' 

our  sen*,  rivers,  and  lake*,  and  descends  from  the  el. mils  in  1:1111  and  dew. 
The  arrangement  of  the  component  ingredients  of  conglomerates  and 
breccias  recipiocally  establish  tlie  permanence  of  their  specific  gravity, 
and  of  the  hydrostatic  pressure  of  the  water  which  floated  them  to  Ibcti 
present  sites ;  and  as  the  gravitation  has  been  shown  to  be  constant,  the 
other  laws,  chemical  and  mechanical,  may  he  inferred  to  be  so  liken i"-. 
These  presumptive  proofs  being  established,  the  nature  of  the  evident 
which  geological  deduction*  reel  becomea  of  more  weight. 

lloriug  fulfilled  the  least  agreeable  part  of  our  duty,  we  may  now 
indulge  in  the  pleasure  of  pointing  out  a  few  of  the  many  beautiful  illus- 
trations mil  philosophical  deductions,  which  the  midei  will  find  in  Dr. 
liucklnnd's  work,  expressed  with  that  force  and  grace  which  m  lice  bofl 
his  writings  and  lectures  so  popular.  We  would  especially  cnll  attention 
to  the  following  passage,  as  inculcating  a  principle  in  which  man  is  but 
top  much  deficient — humility,  and  which  ought  to  have  double  force  as 
coming  from  a  philosopher  and  a  divine. 

"  I  would  in  this,  as  in  all  other  casi  willing  to  press  th» 

theory  of  relation  to  die  human  race  so  far,  as  to  contend  that  nil  the 
great  geological  phenomena  we  have  been  considering  were  condti 
soldi/  and  exclutivtty  with  a  view  to  the  benefit  of  man.     We  may  rather 
count  the  advantages  he  derives  from  them  as  incidental  and  reaid 
conaecniences;   which,  although  they  may  not  have  formed  the  exdl 
object  of  creation,  were  all  foreseen  and  comprehended  in  the  plain  al 
the  great  Architect  of  the  globe,  which  in  His  appointed  time  was  destined 
to  become  the  scene  of  human  habitation. 

"  With  respect  to  the  animal  kingdom,  we  acknowledge  with  gr  1 
that  among  the  higher  classes  there  is  a  certuin  number  of  living  species 
which  are  indispensable  to  the  supply  of  human  food  and  raiment,  an 
the  aid  of  civilized  man  in  his  various  labours  and  occupations ;  and  that 
these  are  endowed  with  dispositions  and  faculties  which  adapt  them 
peculiar  degree  for  domestication:  but  their  number  bears  an  extremely 
small  proportion  to  the  total  amount  of  existing  species;  and  with  regard 
to  the  lower  classes  of  animals,  there  are  but  very  few,  among  their  aimed 
countless  multitudes,  that  minister  either  to  the  wants  or  luxuries  of  the 
human  race.     Even  could  it  be  proved,  that  all  existing  species  are  »er- 
rivenble  to  man,  no  such  inference  could  be  drawn  with  respect  to 
numerous  extinct  animals  which  gwAogj  shorn  vj\s».>«s  t«s4t*A  t. 
long  before  our  race  appeared  upon  Vhe  ewrtV.    \v\s  «as&3  TO**t  v»tism**». 
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with  Bound  philosophy,  and  v.iih  ill  the  infiirnmrtim  that  is  vouchsafed 
to  us  respecting  (hi    attributes  of  the  Deity,  to  consider,  each  Baimal  as 

having    been   created,    first    fur  it*  own    sake,    to    receive   il^    portion    'if 
ymenl  which  tli    inner^d  IVmnt  i-.  pleased  to  import  i»  •  .n-li 
ituro  that  Ills  lifts;  and  secondly,  to  hear  its  share  mi  tin   maintenance 
the   general   system  of  co-ordinate   r.  lations,   whereby  all   families  of 
iprocull*   -ill,-,  ni. 'lit  hi  tin-  use   an, I    I,,  in-lit   of  one 

ln-r.  i " ti.  1. ■  j  tin--  bead  onlj  can  w  include  then  ralationi  i<>  man, 
ing,  a*  he  does,  but  a  small,  although  it  bo  the  must  noble  mid 
exalted  part.  ,,(■  iliut  vast  system  of  universal  lift  with  which  it  hath 
pleased  tli'  (r,  aim  Co  animate  the  BOi&oe  of  tho  globe."  (Vol.  i.  p.  101.) 
•  very  striking  and  tttia&i  tOXJ  tt «ult  of  the  investigations  of 
■  ••stiTirt  raoee  Of  animals,  i-  the  discovery  of  those  links  iii  th,  c,,  at  i  ham 
of  organized  beings  whii  h  wen  (Minting  to  its  continuity.  Wi  possessed 
long  detached  segments  of  this  chain,  but  we  scan  bad  IB  vain  among 
living  genera  fur  these  connecting  portions;  geology  is  now  conic  to  the 
aid  of  nal  oral  history.,  and  from  the  numerous  contributions  it  has  aln  ady 
tunuabed,  ire  may  hope  it  will  in  time  enabla  as  to  complete  what  is  still 

and  eslahlish  the  tiulh  of  the  dictum,    \uhiru  mm  fueil  .■■allui. 

The  „rili  r  /'in  Audi  rinuta,  as  our  readers  are  avail .  was  particularly 

deficient  in  genera  to  constitute  intermediate  links  between  men  remotely 

allied  animals:  as  the  horse,  hog,  rhinoceros,  hippopotamus,  tapir,  and 

ihant  i    the  numerous  extinct  genera  of  thia  order,  already  discovered, 

fill  up  these  hiatuses. 

u  This  numerioal  preponderanoe  of  pochydormata,  among  tin-  eailieei 

fbsnl   ma lalia,  hevui'i  the  proportion  ihov  beal  among  ariiting  <|uadni 

is  a  remarkable  met,  much  insisted  on  by  (Javier ;  luean-i  it  sup- 
plies* from  the  relics  of  a  former  world,  many  intermediate  forms  which 
•  In  not  occur  in  the  present  distribution  of  that  important  order.     As  the 

living  genera  of  Pachvdiiinata.  are  nion  which  separated  limn  one  alio- 
tln  r  than  those  of  any  other  order  of  mammalia,  it  is  important  to  till 
these  vacant  intervals  with  the  fossil  genera  of  a  former  state  of  the  earth; 
thus    supplying    links    that    appeared   deficient    in   the  grand    continuous: 

(chain  which  connects  all  past  and  present  forms  of  organic  life,  as  parts 
tern  of  creation."    (Vol.  i.  p.  88.) 
ides  tilling  up  the  gaps  in  the  order,  some  of  the  fossil  genera  of 
I'achvdermata   form   points  of  connexion   between  that  and    the  or. I.  < 

Ruminantia  and  Edentata,  and  one,  the  DiHotherim,  en t  properly  be 

assigned  to  any  one  of  these  orders  exclusively,  on  account  of  tin  siugulai 
anomalous  formation  of  its  lower  jaw,  terminating  in  two  tUtks  projecting 
downwards,  like  those  from  the  upper  jaw  of  a  walrus. 

Most  of  those  species  which  belong  to  extinct  genera  agree  in  some 

points   with   several  widely  dissimilar  living   Species,  wbiflh    are  by  this 

OS  brought  iutii  closer  union, — and  not  only  orders,  but  even  classes, 

.ii  ■   pi J  in   unexpected   allinity  hy  means  of  these  inhabitants  of  a 

priniiuval  world. 

Th.    Saurian  Beptitet  and  Fishes  arc  connected  by  the  gigantic 
yosauriant  i  hut  a  still  more  marvellous  example  of  the  union  of 
ten  of  remote  classes  i-  presented  by  that  mystery,  \W.  PleToau 
ti/iich  iiv.Mv  iiiirnueiliuU'  to  i It c  s.iurians  and  Att  VWitowVeta. 
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The  wonderful  and  imposing  net  ol  i  and 

extinction  of  species  is  brought  before  the  mind  with  peculiar  foi 
we  absolutely  find  the  relic*  of  an  extinct  order  still  lingering,  as  it  wet*, 
on  the  globe,  and  perhaps  destined  at  110  distant  period  to  die  out  like 
their  ancestral  family.    We  may  fancy  the  Porypteri  of  the  African,  and 
the  Lepidostci  of  the  American  rivers,  viewing  with  indtfltfCOOd  ■ 
lion  in  which  they  feel  themselves  out  of  l/ieir  pitta*,  and 
periods  of  Icltthyvr./  grandeur,  win  n  the  aristocratic  supremacy  of  Megnl- 
ichthys  was  acknowledged  throughout  the  deep,  and  the  lordly  Sauroids 
wen-  legitimate  monarebs  by  the  strength  of  their  teeth.      We  doubt  not 
the  Bichir  of  the  Mile  often  views  the  crocodile  with  envy,  and  rep' 
tike  other  creatures,   at  the  partiality  of  Providence!,  which    has  shown 
such  favour  to  a  modern  branch  of  their  noble  stock,   while  the  true 
representative  is  struggling  with  adversity,  and  only  hold'-  the  precarious 
tenure  of  its  existence  by  the  compassionate  forbearance  of  such  ph-biian 
upstarts. 

It  would  bo  a  curious  and  interesting  object  of   iiiijuiry  to  find 
whether,  in  the  present  state  of  our  knowledge  of  the  relations  lietween 
organic  life  and  the  inanimate  world,  we  possess  any  data  for  venturing 
at  a  guess  what  existing  species  among  the  higher  orders  will  next  becOM 
extinct,  in  obedii-nee  to  this  law  of  succession,  which  Minis  to  form  a  part 
of  the  code  of  Creation  ;  and  to  trace  the  probable  effect  of  human  ad 
in  modifying  the  natural  progress  of  tins  event, — whether  there  exist*  8 
generic  power  of  continuance   in  certain   ruces  which   will    effectually 
counteract  the  unremitting  persecution  and  war  of  extermination  carried 
on  against  them,  in  consequence  either  of  the  real  wants,  the  cupidl 
the  cruelty  of  mankind,     ft  is  most  probable,  liowev.r.  that  we  ha>. 
little   influence  beyond  keeping  down  the  numbers  of  certain  genera  or 
races,  and  that  it  is  only  because  the  accurate  adjustment  between  the 
organic  functions  and  the  external  world  is  deranged,   that  a  race  of 
animals  becomes  extinct.     If  it  be  true  that  in  the  Dodo  we 
instance  of  a  genus  becoming  extinct  since  the  creation  of  the  human 
race,  how  much  must  we  regret  that  we  possess  such  meagre  information 
of  the  circumstances. 

The  incorrectness  of  the  conclusion,  which  had  been  htotily  adopted 
from  insufficient  geological  researches,  that  there  hod  been  a  progres- 
sive advance  from  the  simpler  to  the  more  complicated  tonus  of  organic 
structure,  has  been  established  by  different  ami  conclusive  arguments, 
suggested  by  more  accurate  knowledge.  The  avowal,  that  we  know  not 
what  class  of  animals  are  to  be  considered  as  a  standard  for  estimating 
relative  simplicity  or  complexity  of  structure,  is  extorted  from  us  by 
Elirenberg's  inraetigatiom  of  Infusoria;  while  the  discovery  of  types  of 
the  higher  classes,  as  we  term  them,  in  the  more  ancient  strata,  prow 
that  at  all  periods  there  has  existed  a  proportional  variety  among  cotctu- 
porary  species,  as  at  present.  In  the  following  passage  we  have  laid  open 
to  us  n  new  source  of  error  to  be  guarded  against,  in  our  attest] 
interpret  the  state  of  organic  creation  in  remote  eras. 

"The  values  to  be  attached  to  numerical  proportions  of  fossil  plants, 
in  rstiiuutinft  the  entire  condition  of  the  YV<vtsk<A"  these  early  periods,  has 
been  diminished  by  the  result.  oV  AYeecnv'\nl«e&\n%«^*ira&exv\v»^\^ 
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1,1  Lindley,  '•!!  the  durability  >.'f  plants  inimcrsed  in  water.    Having 
immersed  in  h  tank  of  fresh  water,  during  more  than  two  years,  OBI   I 
md    event]    area  qpeeii  »of  plants,  unfading  rapmootatifw of dl 

those  which   nv  nstntitly  present  in  the  oil  formations,  «r  uni- 

versally libMOt,  he  found, 

'•  1.  That    the  leaves  and  hark  of  most   dientyh ■•I.n s  plants  are 

wholly  decomposed  in  two  yi-ars,  and  that  of  thorn.-  which  do  rarisl  it  i  In- 
greater  part  an-  Conifers.1  and  Cycadese. 

"  2.  That  Monocotyledons  an-  more  capable  of  resisting  the  nobta 
of  water,  particularly  palm*  and  sciltuiiiiu-ou*  plant* ;  hut  that  grasses 
and  sedge*  perish. 

"  3.  That   funi/i,   mosses,  and  all   the  lowest  forms  of  vegetation, 
li-.    <■    ... 

'•4.  That  form  hare  a  groat  power  of  resisting  water,  if  gaih.-n-.!  in 
a  green  state,  not  one  of  those  submitted  to  the  experiment  having 
disappeared:  but  thai  their  I'nu tilic.it [on  perished. 

••  Although  the  results  of  this  l-xjm  ti  n  as,  iii  one  di  gree,  invalidate 

tin.   certainty  of  OttT  knowledge  "f  tin   ml,,,-   Mora  of  eaoh  trf  1 1 1<-  00900- 

cotiv*  periods  of  geological  hUtory.  it  doct  ngt  ativ.  t  on  information  a* 

aomber  of  the  enduing  plants  which  hare  eontribotcd  t<>  make 

op  the  coal-formation ;  nor  as  to  the  varying  proportions,  and  chaug>  >  in 

ii'  fenu  and  other  plant.,  in  the  successive  systems  of  regi  ta- 

tion  that  have  clothed  OUT  globe. 

"  It   may  be  further   noticed,  that  as  both  trunks   and   leaves  of 

AligiospermOUS  dicotyledonous  plants  have  U-,  n  ihiindanlly  pn  -.nve. I  iii 
tin-  tcrti;iry  formations,  there  appears  to  be  no  PMMD  why,  if  plant*  of 
tins  tribe  had  existed  during  the  secondary  and  transition  periods,  they 
shoubl  not  neea.Mii!>, illy  have  escaped  destruction  in  the  sedimentary 
deposit*  of  these  Burlier  epochs." — P.  481. 

Dr.  Buekland  litis  not  dwelt  sufficiently  on  the  various  causes  which 
influence  the  preservation  in  strata  of  parts  of  organic  beings;  nor  on 
the  circumstances  that  cause  n  far  greater  i.umerical  proportion  of  the 
remains  of  certain  (lasses  and  orders  to  be  found  than  of  others.  Without 
;lii-  commentary,  the  nature  and  value  of  the  evidence  derived  from  this 
source  cannot  be  properly  appreciated;  unless  thus  forewarned,  the  first 
hasty  conclusion  which  would  be  drawn,  is,  thai  the  proportion  between 
the  numbers  of  species  of  which  the  remains  arc  preserved,  was  the  lame 
as  that  of  the  species  existing  at  the  period. 

Hut  when  it  is  shown  that  marine  animals,  generally,  are  placed  in 

circumstances  most  favourable  to  the  preservation  of  their  solid  parts,  and 

conchiferous  and  molluscous  more  so  than  fish,  and  these  again  more 

than  amphibious  reptiles, — and  that  it  must  require  a  rare  combination  of 

to  allow  of  tin-  skeletons  of  bird*,  or  the  exuvite  of  insects, 

I  ana  preserved  from  that  decomposition  to  which  the  most  solid  parts  of 

all  organic  beings  tire  subject  from  exposure  to  atmospheric  influence;  the 

made  aware  of  the  caution  necessary  to   be  used  in  drawing 

inferences  as  to  the  state  of  living  creation  at  any  former  period,  from 

the  fossil  remains   of  thai   time.     Perhaps  in  the  strong  cases  wo  have 

cited  in  illustration,  bis  unaided  judgment  vtouVA  wrt  fca  wi\«\<*&  Vw-cv, 

would  im'.-i  from  analogy,  the  existence  oA  i\.  BTOfBtfowdi  wuax&iKt 
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uf  insects  at  all   periods  of  the  Creation,  to  serve  as  the   interm 

itr    in    (li.     i-i';i-i.-]i.'-s   routine   uf  convers  j    into  vegetable 

l.ddir-..  destined  9gUD  to  furnish  nutriment  to  the  former;  but  it  i*  MM* 
sary  he  should  constantly  have  these  general  principles  present  to  lii> 
mind,  i"  apply  before  he  draws  any  conclusions  on  tin-  rabjed  of  r li <■ 
Minn. -iit-.il  proportion  of  living  beings  of  the  most  marly  related  order*. 

since,  even  among  these,  habits  BOO  DMdei  of  life  may  concur  to  I' 
tli'-  preservation  of  the  remains  of  eertain  genera  srhiie  tbosi  of  o 
may  strongly  riiilir.it.-  against  the  preservation  of  any  reoordl  of  them. 

We  are  hen-  obliged  to  close  our  rem Bl  I  are  less  reluctant 

do  so,  knowing  how  much  has  appeared  elsewhere  in  our  own  as  well 
in  the  pages  of  cotemporary  works;  the  volumes  ore,  indeed,  replete  «itli 
the  most  interesting  and  valuable  information  on  the  subject  of  I 
remains;  and  our  regret  thai.  Dr.  Huekland  did  not  make  tin    plan  "I  lii> 
work  more  comprehensive,  shows  how  highly  we  estimate  both  the  extent 
of  Ins  knowledge  and  his  powers  of  instruction. 

We  will  not  conclude  our  notice  without  expressing  udmn 
at  the  taste  and  judgment  shown  in  the  selection  and  execution  of  the 
plates.  The  wood-cuts,  designed  and  engraved  by  Mr.  Fisher,  place  hiru 
in  the  first  rank  of  his  invaluable  profession,  and  the  exquisite  drill  end 
talent  of  Mr.  J.  I>.  C.  Sowcrby  as  an  artist  arc  well  known.  Dr.  Huek- 
land will  not  take  it  as  a  bad  compliment,  if  we  ».iy  that  his  second 
volume  .done  would  entitle  him  to  the  gratitude  of  every  naturalist  and 
geologist. 
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In  olden  time,  long  ere  the  art  of  clock-making  was  discovered,  our  an- 

-to)-'-  lu.ii  Im-.I  the  fleeting  hours  by  ihe  (lowing  d  -and  in  0  glass.     TUl 

contrivance  was  culled  the  hour-glass,  and  it  is  still  very  generally  to  be 
found  upon  the  table  of  the  public  lecturer,  or  the  private  teacher,  in  tin- 
laboratory  of  the  philosopher,  or  in  the  cottage  of  the  peasant.  It  isafur 
more  accurate  measurer  of  time  than  is  usually  imagined,  and,  therefore, 
perhaps  a  short  account  of  the  theory  of  its  actiou  may  be  acceptable  t" 
the  renders  of  the  Magazine  of  Practical  Science. 

The  investigation  was  undertaken  a  few  years  since  by  M,  II.  Bour- 
nund:   his   experiments   are    exceedingly  curious,  and   merit    to    In-   more 
generally  known.     A  few  only  of  the  most  remarkable,  and  easy  of  pel, 
formance,  are  detailed  in  the  following  notici  . 

The  first  remarkable  fact  regarding  the  hour-glass  is,  that  thi 
of  its  enclosed  sand  is  perfectly  equable,  whatever  may  be  tin-  qua 
contained  Ea  the  glass,  at  any  period  of  its  flowing:  or,  in  other  words, 
that  it  runs  no  faster  when  the  upper  cone   is  quite  full,  than  when   it  i» 
nearly  empty.    This  is  contrary  to  ivhut  we  mig  i.  for  it  would 

be  natural  enough  to  conclude,  that  when  full  of  sand,  the  lowest  pat : 
Would  sustain  a  greater  pressure  from  the  incumbent  mass,  and,  thi  n 
be  more  swiftly  urged  through  lue  acerbate,  tViaa  when  only  a  <r 
full,  nod  neat  the  close  of  the  Yiour. 
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The  ['■'•  i  dial  BJ  period,  may  he  proved  by 

»  very  simple  expcru 

Provide  a  quantity  <A '  >•.  |  mud,  (well  known  for 

Irv  it  upon  a  hot  stove-plate,  or  in  an  iron  ladle  over  dw 

then  lift  it  through  a  tolembly  tine  sieve,  carefully  removing  all 
of  clay  OS  Mom,  v.  In.  h  in  freqni  Dtty  found  in  it.  Next,  take  « 
lube  of  OBJ  material,  II  Dgth,  or  diameter,  closed  at  one  extremity,  and  n. 
the  bottom  make  a  small  aperture,  soy  the  eighth  of  .m  lie  h,  ]  !:■•  ••  tin- 
finger  over  this,  or  itop  it  lightly  with  a  mall  plug,  and  thru  fill  up  the 
ttfM  wifll  Am  -ifted  sand. 

Hold  the  tali.  tteodUg,  or  affix  it  to  a  wall,  or  a  frame,  at  any  con- 
venient height  from  a  table,  anil  tlnn  removing  the  finger,  or  plug,  perm  it 
the  aand  to  How  in  any  measure,  for  any  given  time, — supposing  into  a 
OBuaon  gmdnstad  glass  measure,  for  a  quarter  of  a  minute.  A  certain 
quantity  il  tfaia  obtained,  which  nnm   bi    noted.     Now  let  the  lube  be 

i  half  or  a  quarter  full  of  sand,  aid    begin   '  e   again,   for  a 

:i:n  .  tin-  mu  quantity  of  sand  will  Row  j  and  wen  if  by  means  of 
a  ruler  or  plug,  the  «and  in  the  tube  is  violently  prcsted  upon,  the  llo» 
of  the  sand  from  the  aperture  will  not,  in  the  least  degree,  be  acce- 
lerated, provided  the  tiilie  is  kept  steady,  aud  the  axpariDMOtal  Hnipar 

riaonj  all  ao  uratid v  ami  fairly  made.       \,,»    ,11  I  h i  -  .i.lnut  .  ■  .1    i    ample  and 

satisfactory  explanation.     Sand,  if  allowed  to  fidl  quietly  upon  any  sur- 
•rfll  form  itself  is  n  conical  h<  a|>,  having  on  angle  of  abooi  SO  ;  this 

is  seen  in  tin-  lower  t of  the   hour-glass,  or  can   be   shown   by  letting 

the  Sand  fall  from  the  aperture  of   the    tube  just    mentioned,       W'lieih.i 

a  load  of  dry  sand  is  thrown  from  a  cart  or  burrow,  or  sifted  through  a 
1 1,  by  the  builder  in  making  mortar,  it  forms  a  like  conical  heap, 
having  an  angle  of  30°  or  3.V.  Now,  then,  observe  the  application  of  tins 
fact  of  every  day  oceiim-ucc;  it  will  show  how  intimately  "  things  familiar" 
arc  connected  with  practical  science. 

A-  Miid  thill  bill  M  B  d.  uiniiii.itr  angle,  il  H  ■e.i  tO  1 1 1 1 •  i :; : n . •  thai 
when  poured  into  the  tube,  it  must  fill  it  with  a  succession  of  conical 
and  thai  all  the  irei^lit  which  the  bottom  of  the  t iil»-  Mi-tains,  is 
only  that  of  the  heap  which, first  falls  upon  it,  and  that  rh.-  ueoecding 
heaps  are  thus  prevented  from  exerting  any  parpentliciilar  pressure  upon 
tie-  bottom,  but  that  they  only  exert  a  lateral  pressure  against  the  walls 
of  the  tube. 

Whan  pressure  is  applied  to  the  top  of  the  sand,  it  is  only  trans- 
mitted laterally,  and  that  to  a  very  little  extent  ;  consequently  the  lowest 

of  sand  enjoys  its  flow  uninfluenced  by  the  strata  or  pressure  above 
it.  This  is  tlie  reason  why  the  hour-glass  flows  with  such  regularity; 
and  that  any  gi-..-n  base  sustains  no  weight  of  sand  Inn   that  of  the  first 

which   falls   upon   it,  and  is  in  immediate  contact  with  it,  may  be 

proved   by  taking   a  tube,  about    an   inch   diameter,  open   at  both  ends, 

b  g  with   the  lips  the  edges  of  a  small  plan  of  ttaroe-paper,  and 

applying  this  to  one  cud  of  the  tube,  so  as  to  forma  bottom  held  on  by  a 

very  slight  adhesion.     Fill  this  tube  carefully  with  any  freight  of  land, 

!  a  paper  -will  not  bo  forced  away,  not  even  if  with  a  round  ruler  or 
rod  great  pressure  is  applied   to   the   top   surface  ai  \Y»ft  «\.\v\.      k\V  \V.>i 
neigbt  of  mad  that  the  tissue-paper  supports  is  \W.\\W\c>M^vi\\\s5B.%i«X 
/ii//s  upon  it. 
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If  the  experiment  is  made  upon  a  larger  scale,  with  tube*  tBIM  "i 
four  inches  in  diameter,  ami  five  or  six  feet  long,  it  is  bettor  to  paste  lbs 
paper  round  the  bottom,  because  the  first  heap  in  sueh  MM  wnul.i 
eoiisiih mble  Weight;  hut  if  the  paper  is  strong  enough  to  resi 
or  fifty  pounds  of  Mind  may  he  poind  into  the  tube,  and  all  lifted  from 
the  ground  together,  without  the  slightest  fear  of  the  paper  being  forced 
an;iy. 

The  experiment  admits  of  another  modification.  TeSce  the  rnbe 
open  at  both  end;,  and  place  one  of  them  in  contact  with  the  bottom  "I 
a  small  cup  lloating  upon  water,  then  fill  up  the  tube  with  sand:  DOM  "t 
ii  "ill  run  out  into  the  cup:  and  that  there  ii  no  perpendicular  pressure 
is  evident  from  the  cup  still  continuing  to  float  ;  it  sustains  no  weight 
xave  that  of  the  first  heap, — the  hand  of  the  operator  sustain*  the  wi-iglu 
of  all  the  rest  of  the  sand.  Draw  away  the  tube,  the  sand  then  tUMM 
into  the  cup  in  obedience  to  the  law  of  gravitation,  and  it .  weight  causes 
i  lo>  cup  to  sink. 

From  such  experiments  it  may  be  concluded  that  it  must  be  ex- 
tremely difficult  to  l/irust  sand  out  of  .1  tube,  by  m  in  ..("  a  fitting  plug 
or  piston;  and  this  upon  trial  is  found  to  he  the  case.  Fit  ,1  piston  to  * 
tube.  (es.actly  like  a  school-boy's  pop-gun,)  pour  some  sand  in,  and  try 
with  tin-  almost  strength  of  arm  to  push  out  tho  sand.  It  will  bo  found 
impossible  to  effect  this;  rather  than  the  sand  should  be  propelled,  the 
tube  will  burst  laterally. 

Directions  are  often  given  by  naturalists  for  shooting  birds  vrith  a 
a  charge  of  fine  sand,  so  that  their  plumage  may  not  suffer  the  dsa 
which  is  usually  occasioned  by  an  ordinary  charge  of  small  shot.  This 
proceeding  ought  to  be  made  with  considerable  caution,  for  it  must  be 
evident,  from  the  last  experiment,  that  a  charge  of  sand  would  resist  the 
expansive  force  of  gunpowder,  and  violently  strain  the  barrel,  perhaps 
burst  it;  to  say  nothing  of  goring,  mid  spoiling  its  polished  interi-ir  ly 
tin'  rapid  friction  of  the  sand;  and,  supposing  it  in  very  small  quantity 
and  successfully  propelled,  it  is  certainly  rather  a  hazardous  experiment 
To  prove  how  a  small  column  of  sand  will  resist  the  expansive  force  of 
a  large  charge  of  gunpowder,  it  will  be  sufficient  to  instance  the  method 
adopted  by  engineers  for  blasting  rocks. 

A  hole  is  drilled  in  the  rock,  of  the  requisite  depth,  at  the  bottom  of 
which  the  charge  of  powder  is  placed;  a  long  match,  or  reed,  rilled  with 
powder,  is  then  put  down,  and  around  this  sand  is  merely  poured  in,  SO 
as  to  fill  the  hole;  a  train  is  laid  and  fired,  and  presently  the  fnrplotrWI 
takes  place,  rending  away  the  mass  of  rock.  The  loose  column  of  sand 
is  not  blown  out  of  the  hole  leaving  the  rock  unshaken,  but  it  keeps  its 
place,  until  it  compels  the  solid  rock  to  yield  unto  its  singular  power. 

The  discoverer  of  these  facts,  relating  to  the  flow  of  sand  in  the  hour- 
glass, makes  the  following  observations. 

"There  is,  perhaps,  no  other  natural  force  on  the  earth  which  pro- 
duces by  itself  a  perfectly  uniform  movement,  and  which  is  not  a  I 
either  by  gravitation,  or  the  friction,  or  resistance  of  the  air;  for  the 
//'/■'///  has  no  influence,  friction  in  place  of  being  an  obstacle  is  the 
/tiling  cause-,  and  the  resistance  of  t\\e  ok  vrrt\\vn  Oae  wJwasa  unsft 
feeble  as  to  be  altogether  iuscusvUc  as  a  AwtvixVivn^  lata 
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Day  am>  Nk;ht. — The  Seahoss. 

,  have  now  been  placed  ln-forc  tin'  reader  those  first  truth*  of axtro- 
aotaj  on  which  the  whole  fahrie  of  the  kmmi  ■  ij  be  considered  t.- 

lhe  infinite  distant t'  tin-  rtfpoa  of  tin-  fixed  Man,  H"  entire  isolation 

of  the  earth  i'i  pherienl  fbnn  .mil  bugs  >1  kubf  revo- 

lution round  one  "f  its  own  dianict<  r-.  ami  its  inuu.-il  revolution  round 
the  xin.      In  thil  chaptl  of  those  great  phenomena  .if  ili>-  visible 

world  which  result  from  these  will  '»•  brought  under  his  consideration. 

First  amon^  these  .ire  (ho  alternations  i .■!'  day,  of  night,  luid  the 
changes  of  the  seasons.     The  ource  of  light  ami  I 

these  an-  fuels  of  which  tin-  experience  of  every  day  of  our  lives 
constitutes  tlit-  (l.-nioiisiratloii;  tlioy  are  so  plain  and  palpable  tli.it  BAOJM 
was  prohal.lv  era  found  to  deny  them.  Ir  bin  matter  also  of  doilj  ex- 
perience, that  a  certain  class  of  bodies  <-:ill<-il  Opaque,  to  which  clas'  be- 
long by  far  tin   greatest  umubi.'r  of  the  bodies  around  us,  baft    the  power 

ofobstni'  ting  tin  light,  and  alto,  in  a  great  measure,  the  beat  of  the  sun; 

*o  that  whilst  the  light  and  heat  fall  and  exert  their  full  inllueiiee  00 
one  side  of  them,  the  opposite  is  wholly  deprived  of  that  influi  Dee  :  the 
one  ride  u  than  laid  to  be  enlightened  and  boated,  and  the  other,  where 
there  is  an  entire  absenoe  of  light  and  beat,  to  be  in  a  state  of  darkai  w 
and  cold.  Now  let  us  suppose  a  body  thus  opaque  to  be  tunied  round, 
so  that  what  was  before  the  part  liirn.d  Imrnrds  the  sun,  may  now  be 
that  from  it;  that  part  will  be  found  to  have  ret. lined  none  of  the  light 
which  it  received  in  its  first  position,    so  as    to  be    now  wholly  and 

lutcly  iii a  stale  of  darkness ;  but  it  ».//,  on  the  contrary,  bare  retained 

a  larger  portion  of  its  heat,  so  as   nut  to   lie  wholly  and   absolutely  in   a 
of  sold.      Let  us  suppose   the  body  a  sphere;  (hen  will   the   I  D 
lightened    portion  of  it  be  a  hemisphere,  that  is,  one  half  of  the  whole, 
and   the  division  of  the  light  and   the  dark 
I  ni  of  it  will  he  a  great  circle,  a  obd,  of  the 
sphere.     If  the  sphere  be  turned  round  one 
of  the  diameters,  a  n.  of  this  circle,  the  posi- 
tions of  its  light   and  dark  parts  will  even- 
tually and   gradually   be    interchanged, — thoO| 
whole   of  what  was  dark  before  will  now  be 
light,  and  the  whole  of  what  was  light  before, 
will  be  dark  :  and  if  the  revolution  of  the 
sphere  be  continued  uniformly,  that  is,  always 
With  the  same  velocity,  then  each  point  in  it 
will  continue  as  long  on  the  light  side  us  on 

ark  side, — us  long  on  the  side  on  which  it  receives  heat,  as  on  that  on 
which  it  does  not  receive  it.  The  quantity  of  light  and  heat  which  any  point 
ires  during  the  time  of  its  revolution  t\vt<«u*Yi  t\\e  ewW^WwvA  WwCv- 
tphen  h  not  /joiveicr.  tlie  same  in  all  the  positions  vAwAx  \\.  vwjNw.'BM&a 
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to  take  up  mi  thnt  hemisphere.      Rays,  ti»  they  arc  called,  of  light,  and 
witli  them  rays  of  henl,  come  in  right  line*  ;   and  from  h  Hows, 

that  any  -inline   picsi  ii t <•■}   [■■■■-{•■•n- lii-n l.i-rl v  to   lleni    will   rceive  .n 

toted  ii]  >«  •>  ■  bj  more  of  these  raji  than  the  tame  surface  subjected  lothtb 

inlluuice  ah/ii/tiili/.    This  will  at  once  be  rendered  evident  by  a  ilia 

Lot  a  I'.  M  1 1  r  ■  -ilit    ■    -  ii  1 1.  ■■■■     |.|.  -i-iii.'i! 
perpendicularly  to  the   sun's   rurs,  all  I 
represented  in   the  figure  as  lying  between 
[be  points  i  and  s  will  then  taki  • 
it.     Now,  lii  it  bo  tamed  into   th< 
n.   and    let  <n    In-   ilra\.n   par.illel    to   Br 
direction  of  the  rays;  en  perpendkula 
.in.     The   rays   lying  between    • 
manifestly   the  only  ones   which   mm 
i  Ufa  t  anon  the  \\.  m\  those  between  n  and  i>  being  lost.      Titus,  then,  it 
appear*  that   i,, i    sjiini    •  m  I  ace  receives  less  light  and  heat  when  S9C] 
oMi.pi.  ly  ih. iii  when   exposed   ilircn/i/  to  the  sun's   rays  ;  and  the  l 
its  position  is  more  oblique. 

Now  of  the   surface  of  the  hemisphere  of  which    we    have   -i 
only  one  exceedingly  minute   portion  i*  exposed    perpendicularly    to   tin- 
sun's   rays  :   this    portion  lies  about  the  point  y.   (see  the  CUt  "ii  1 1 ■  - 
riding   page.)   where   a  tangent   to   the  sphere   is   perpendicular   to   tin- 
direction  of  the  rays.     Every  other  portion  of  tin    luriacc   receives  Sit 
ray*  more  or  less  obliquely,  according  us  ii  is  nearer  or  more  remot 
this  one  particular  spot     It  is  manifest  that   there  will  thus  arise  I 

unequal  distribution  of  light  and    beat       In    the    revolution    of  the  body 

that  portion  which  revolves  through  the  point  n,  will  receive  the  git 
share;  and  those  portions  which  are  mad.-  by  the  motion  .if    tin   whole  (<■ 
recede  least  from  the  edge  of  the  enlightened  hemisphere,  will  receiv 

least  ;    thus  if  the  sphere  revolve  about  an    BX1S  going  through   a  and  i  .  i! 

is  about  these  points  that  there  will  be  received  in  the  aggregate  the  lent! 

of  light  and  heat. 

Now  let  us  suppose  the  sphere,  instead  of  revolving  round  one  of  tl"' 

diameters  of  the  circle  which  divides  its  dark  and  it-,  enlightened  Ii.uk- 

Spheres,  to  revolve  round  some  other  axis,  as  represented  in  the  a. 

panying  figure.      The  distribution  of   tin 
light  and  heat  on  the  surface  of  the 
sphere  will  be  precisely  as  before  ;  but  bj 
the   revolution   of  the   sphere,  the  dill 
parts  of  its  surface  will  be  made  to  pal 
very  differently  in  it.     Those,  for  in M 
about  the  pole  \  will  never,  by  the  revela- 
tion of  the  sphere,  be  made  to  p.. 
the  enlightened  hemisphere,    whilst    tho* 
about  the  opposite  pole,  n,  will  never  puis  out 

of  the  darkened  hemisphere.      Points  of  the  surface  situated  . 

by  the  revolution  of  the  sphere  be  made  just  to  pass  beneath  the  bound- 

■iry  of  Sight  and  darkness,  whilst  those  about  o,  will   only  just  be  made 
to  pnss  above   it.     Thns,  in  the  oi\e  \rWe,  tVeve  V\\W  W-  t  ••■.•-■ 
tximbk  portion  of  darkness,  aiu\  to  tW  ©vVev.  fc*Wk  c«niwv«£&ft,%$». 


i>.w    ami    MMHIT.  ^'"1 

.  .wd  on  si.  tding  from  ■  M  n.  may 

be  found  every  conceivable  proportion  of  light  and  dorioocSB-     Tie  p 
nearer  to  e.   tv  1 1 1   be  kept  longer  m   the  light  side  of  the  aplss* 
(he  dark  one,  whilst  those  Beam  to  <t,  will  be  kept  longeron  tin-  dark 

■  i>l.    tli  in  ill.-  light.      Son  "Inl-i    mg    | ii   of  tlir   sphere,  w   ItUBlrillg 

light,  ii  iarco  iring  beat,  and  when  It  i*  not  receiving  light,  it  is  nooh'ng 
or  airing  out,  ils  heat.  There  is  therefore  every  possible  T»ri. itj  between  P 
and  q,  in  the  proportion  of  the  perioda  during  which  heat  is  received  ud 
given  oul .  and  from  tUa  eanae,  if  it  operated  alone,  then  would  arise 
an  exceedingly  smaonal  distribution  of  temperature  upon  the  surface  of 
iln-  globe,  resul.  lately  from  the  bet  of  the  a\i-.  aboul  which  ii 

rv»rolvi -.,  not  lying  i"  the  plane  of  the  oircli  which  separates  its  dads  mid 
led  portion*.     Ii  it  clear,  iicvcrthi  lew,  thnt  this  caUM  of  differ- 
enee of  temperature  in  Hoim  •  I . - ■  - •  -  -  -  thai  which  his  u-i  u  I .. . 

sited  as  dependant  upon  the  greater  or  h  -  oUhpiity  of  the  surface 
to  tin-  direction  <if  the  incident  light  and  lo.it.  Thus  the  parts  imme- 
diate!/ about  the  pule  a.  Initio  more  ol.liipn  l>   situated    than  (bone  about 

the  central  portions  of  the  sphere  »,  will  on  that  ac ml  receive  keel 

Hut  then  by  th?  revolution  of  the  sphere,  the.,-  an  iie-icr  earned  into 
the  shadow. — they  an.   thcrcfon    i  o.vfi/.'/i///'/  cxpo-ed  to  (lie  actum  ••(  the 

Whilst    about    t<    each    poilion     of  ihe    snrfai  ./rev     it     i 

during    ■  portion   of   its   revolution,  ami    thzOUgboUt   the   whole    of  tie 
rem:i  sit  out. 

•  by  this  supposed  position  ol  the  axis,  die  aneqaal  distribution 
of  temperature  arising  from  dilVereni  ohliouitil  I  of  the  surface  is  in  IOUI 
measure  remedied.  Ami  if  the  position  of  she  azh  En  reference  to  the 
enhghti  ned  -  ii  ct".  !■-■  ■.  or  of  the  enlightened  suiface  in  i-efei-i  -in-,  to  the  axis, 
were  made  to  go  through  i  tat<  of  continual  change,  tin;  equalization  of 
temperature  might  be  Carried  onto  ah t  any  conceivable  extent. 

Non  this  i    precisely  tin-  description  of  change  which  is  going  on 
continually  on   the    surface   of   the  earth,   and    from    winch    result    the. 
::  |  of  our  year. 
The  earth  is  a  sphere   composed  of  opaque   material-  :   that   hetni- 

-   pfhich  is  presented  to  the  sun  is  enlightened  and  heated  ,  and 
pposjte  licini  sphere  in  in  the  shadow,  in  cold  ami  darkness.    Being  a 

Sphere,  the  dirlcreul    portion*  of  ItS   surface   are   present ed   irith  dill'civiil 

degrees  of  obliquity   i"  the  notion  of  the  sun's  rays  :  and  wen  the  axis 

which   it    revolves  always  in  the  plane  which  separates  its  enlighl 
r-ned   and   darkened   hemispheres,  or  rather,   did   that   plane  always   pass 
through  its  axis,  then  its  revolution  upon  its  axis  would  not  in  auy  way 
i  V  tli  at   unequal  distribution  of  temperature  which  results  from  this 
difference  of  obliquity.      Also,  were  the  position  of  the  boundary  "f  fin- 
two  licmisplieies fixed  in  reference  to  the  axis,  supposing  it  nut  to  be  in 
the  plane  of  that  boundary,  any  accession  of  temperature  thus  given  to 
■  rlain  oblique  portions  of  the    surface  could   only  be    so    given  at   tin- 
expense  of  Others.     But  in  reality  the  position  of  the  boundary  of  the 
dark  and  enlightened  hemispheres  is  continually  changing  in  respect  to  tin- 
Mid   thus  is  brought  about  that  distribution  of  temperature 
pa  its  surface  trhtch  it  perhaps  the  most  cqoslbYQ  SbaJs  casxta  wmmsbocA. 
Thr  more  than  a  contrivance  bj  waioa.  fat*  <uaat*gHai  jMbbj 
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bution  of  temperature  resulting  from  the  unequal  obttqaftyof  flint  portion 
of  llii'  Oiirtlt'n  surface  which  is  pn  entcd  10  the  nun  a  tqmlUcd.  Th:. 
will  be  seen  nt  once,  when  the  way  in  which  they  are  brought  ubout  liaj 

beefl  explained. 

The  pole  of  the  heavens  always  throughout  the  year,  and  from  yr.ir 
to  year,  appears  to  retain  the  same  place  in  the  heavens,  except  thai 
ix  an  exceedingly  minute  secular  variation  of  its  position,  called  pn 
■fan,  and  In  Trailer  to  be  explained.      Now,  the  pole  of  the  heavens  i'  (be 
]><iin(    in   which  the  axis  of  the  earth,  when   produced,  in  any  of  it* 
positions,  meets  tin  Hence,  therefore,  il   follows  that  the  axil 

of  the  earth,  in  one  of  its  positions  in  it*  orbit,  and  its  axis  in  any  Other, 
include,  when  produced  to  th.'  sphere  of  the  heavens,  n  ipaCC  •..  Iiii-li  il 
imperceptible  i"  u»  on  the  earth's  surface.  And  from  this  it  follows  that 
its  axis  in  one  of  these  positions  must  be  parallel  to  its  axis  in  the  Other; 
for  if  they  men  Brer  so  little  inclined,  being  produced  so  infinitely  : 
the  region  of  the  fixed  Btao,  they  would  include  a  perceptible  space.  In 
any  one  position  of  its  orbit,  then,  the  position  of  the  earth's  axis  is 
parallel  to  its  position  in  any  other.  This  is  usually  expressed  by  saving, 
that  in  its  annual  motion  the  po.-itioii  "I"  the  earth's  uxi*  r>  mains  parallel 
to  itself. 

Not  only  is  this  a  fact  given  us  directly  by  observation,  but  it  is 
also  one  resulting  from  the  laws  of  mechanics,  as  applied  to  a  material  body, 
placed  nnder  the  circumstances  in  which  we  know  the  earth  to  be  placed 

Did  no  force  whatever  act  upon  it  besides  that  which   was   im- 
/»«/w'i'r-/i/ communicated  to  it  in  the  beginning,  and  from  which  has  resulted 
its  motions  of  rotation   and    tangential  translation, — it  is  certain  that 
nmring  continually  forward  in  the  same  straight  line  in  space,  it  would 
also  revolve  continually  about   the  same  axis  within  itself,  and   that   lint 
axis  would  retain  its  parallelism.     Also,  if  in  addition  to  the  tint  im- 
pulsive force,  we  suppose  any  other  force  to  he  applied  to  it   precisely 
in  the  middle  of  its  axis,  or  precisely  through  its  centre  of  gravity, 
it  is  manifest   that  this  force  will  have  no  tendency   whatever  to  alter 
that  parallelism,  its  effect  on  either  side  of  the  ccntn  of  the  axifi  I 
tli«  same.      If,  then,  the  attractive  power  of  the  sun,  by  whi<  h 
is  deflected  from  its  rectilinear  path,  acted  precisely  as  though   it 
applied  to  its  centre  only;  then  would  it  not  in  any  way  tend  to  alter  that 
parallelism  of  the  earth's  axis,  which  would   have  resulted  from  tin- 
pulsive  force  alone.      Now  it  does  very  nearly  so  act,  and  would  do 
aecvnlely,  were  it  not  for  the  slightly  spheroidical  shape  of  I 
and    from    that   slight  deviation  of  its  form   from   a   sphere,   results   the 
minute  deflection  of  its  axis,  from  east  to  west,  which  is  called  pi 
I3y  the  operation  of  this  force  its  pole  is  made  to  describe  ■<  circle  in  the 
In  -.irons  of  2;V  £}['  in  radius,  describing  annually  fitf'l  of  that  circle, 
and  thus  completing  itn  revolution  in  2ii,86it  years. 

The  axis  of  the  earth  remaining  throughout  its  annual  motion  thus 
parallel  to  itself,  let  us  suppose  the  accompanying  figure  to  represent  (bv 
of  its  positions,  determined  as  follows: — Let  a  n  be  drawn  through  th- 
H,  parallel    to   the  directions  of  the  earth's  axis,  in   all    its    posit: 
Through  ah  draw  a  plane  peTpeuAieuW  Ui  \W  vVmw  <A  V\w.  vwvWk orbit, 

and ht  i    be  the  centre  of  the  earth,  vtYusn, Yvj \xfc wi&>aW,Vv&\«<i*»>i 


T>\\  I  IT.—  T1IK  8BASOXS. 

Mo  Una  plash    Tin  i  it,  perpendicular <o  a i 

<li«  will  Ik-  the  boandarj  at  lig  i    asd  ihrtnam     l>r»w  p  q  paralm  !■• 

in,  anil  it  ivil!  Ik-  «h«  mirth's  axis.      Tuke  *<•,  jktjiiiiI  .  and 

be  the  position  of  the  earth's  centre,  when,  in  its  MrohUioo,  ic  pus*1* 
through  the  line  sr,,— draw  the  plane  11,  n,  perpendicular  l«i  sr, — 
ften  vrUl  i(  be  the  boundurr  »f  light  and  darkness;  and  if  t  mwa 


pnhtllcl  to  a  m  it  will  be  Ac  earths  azii.    :i  and  4  represent  the  |».  i 
Iidik  of  '-In-   earth   determined   as   the  . J ■■  > v. ■.  hut  mi  ■  .j>ji..sii.   -.1 » 1  •  >  of  ». 
Now  it  it  evident  thnt  in  the  [><>biti< >u»  1  ami  .1,  tin-  earth's  axil,  P  <*,,  I 
is  more  inclined  to  the  boundary  of  light  and  darkness,  K,  K„  m,  n^  than 
in  any  of  iU  other  positions*.      Also  the.  line  sr„  being  perpendicular   <■■ 

and  the  plane  m,n,  perpendicular  to  so,,  it  roilowi   that  * 
parallel  to  the  plane  a* ci;  and.  therefore,  that   e,  <i  .  which  ia  parallel 

I    a    i"    the    plane    K,W,;    and  the.  same  is   the   raw1   in  the  position 
■1  of  the  earth.     All  these  relative  positions  of  1 1  > -  -  earth's  . ixi-.  and  iia 


I  larv    Of    light    and    .Lirknexs.    are   shown  on    a   larger   scale    in    th< 
«ttoinpanying  figures. 


..in  in  taadtl)  nndent 1  if  we 

ilrnwn    through   «. 

■nulol  to  the  boumlar)  nf  light  uid  dark- 

i  oftbeemrtti,  in  .ill  it.*  poaldoiu;  thaw 

I  mill  msni/esff,    be    illclmril    I"   ,*  B, 

r,,/.    A/.  2  . 


precisely  as  the  eorrwpotuhnj;  boundary 
plane  is  to  tile-  earth's  axis.  Alsu  th« 
i.'i.-iiiist  inclination  will  manifestly  1><  that 
"I  lh«  plane  |««rpeM4\ctt>at  W> 


'.i  l  a  fowl  t:  or  A*TR<>M>ur. 

In   tin-  positions  1  and  3,    tin-    earth's  axis    i*   inclined,    n 

itcst  angle,  to    lln     lioutidary  of  light  and   ilurkoi  ■■■.  and    il 

at  their  gnafe  -t  ili-.t .■■■•  ■    from  that   boundary.     Alan,  iii   the  txi.it**. 
9  snd  4,  tlif  earth'*  axis  is  actually  ia  the  boundary  of  light  urn!  tuvrk- 

Thus,  "i  ii;.-  pontioni  -  and  I,  every  part  of  the  earth 
it*  revolution  u  long  i"  the  ihadoa  as  in  the  light,  and  imfei 
every  point  of  it?  -mi-n.-. .  ■  I n 1 1  ti;f  precisely  the  sami  pi  riod  of  each 
lution  tlmt  it  nidintcs,  or  gives  it  out ;  and  in  the  posit  ione  1  and  ';.  thai 
is  tin-  greatest  inequality  between  the  penioda  during  which  different  pom 
Of  tin-  earth  receive  the  nun's  rays  and  are  without  them, — certain  po 
of  it  near  one  of  its  poles,  being  never  curried  by  its  revolution  out  ofthi 
enlightened  hemisphere,  and  oertain  others  about  the  opposite  polo,  being 
iii'vit  i  uried  out  of  ihiit  hemisphere  which  is  In  the  shadow,  and 

po     il,],  -  j .  i  ..]•<•  r  iidi  'it light  :  i  n  ■  I  darkness  c\istiii;;  hi  l«i  .11  these  I'Mi'' ' 

It  is  on  the  21st  of  March  in  oven  year,  that  tl artJi  eonei 

the  position  ehown  in  fig.  2,  and  on  the  21*1  of  September  itoti 

lion,  li;-.   I.      The**  ate  called  the  v.  rnal  ami  .nituiiiii  il  n/n 
then  the  length  of  the  day  of  ever;,   place  mi   the  earth's   surface  is  crpi..l 
to  the  length  of  its  night.     It  is  on  the  21m  of  June  and  the  21st  of  Sep 
teiuhi ■•!-.  thai  it  comes  into  the  positions  1  and  It,— and  it  is  at  the  I 
these  periods  that  the  action  it  i-    mnM   powerful  in  tllia  BO 

hemisphere,  anil  at  the  other  that  it  i>  hast. 

In  position  i.  or  about  the  21  tl  of  June,  i  conxtdcrobti  portion  of  the 

earlli,  near   the    north  pule,  is  never  by  its  revolution    carried    OUl 
enlightened    hemisphere,  so    (hal    here  tin  t  a  atiuual  wunn. 

heal  of  the  day.      The   apparent    ■  li  ration  of  lie    pole  "('  the  hcaWi 
heeu  shown  to  equal  the  Lit it.u.li_- ;    now  the  latitude  of  these  polar  region! 
approaches  '.Hf\  so  that  there  the   point   iihoul  which   the  whole   heavtoJ 
appear  to  turn  is  nearly  in  the  zenith.    Thus  thi   ran  appears  to  thi 

bftantsof  the  arctic  circle,  about  the  middle  of  mn  - m,  i, 

with  the  rest  of  the  heavens,  a  ciivh-  round  the  horizon,  at  an   eh 
which  increases  continually  from  thcSlstof  March,  until,  on   I 
June,  it  attains  to  about  23  iu.     On  tk<   contrary,  about  the  region  of  tbt 
south  pole,  or,  us  it  is  termed,  Hie  antarctic  region,  there  i*  tl  i  petiuJ 

night,    the  M hole  of  the    earth'--    surfac.  ,    Within    23J of  that  poll 
liiiuing  as  it  revolves  willwul  the  boundary  of  light  and.  darkn 

In  the  middle  of  our  winter,  or  on   the   21-t  of  Ueci  mber,   no 
are  reversed,  as  shown  in  fig.   3.     'I'h'    cnKghtai  phere  dm 

includes  the   south    pole,  and   the  north   is   immersed.     The    inhabitant* 
of  the  antarctic    regions  have    now   perpetual  Mlliahine,   and  I 
arctic  have  perpetual  night. 

It  is  evident  that  in  the  position  I,  there  ixnnexci  lengd) 

of  the   space  through  which  each  point  of  the   northern    hi 
carried  in  light,  over  that  through  which  it  is  carried  in  darkness;  that  o, 

there  is  ; of  the  length  of  the  day   over  that  of  the  night ; 

in   the  southern    hemisphere  there    in  the   opponti    proportion, 
the  position   1.  the  sun's  rays   fall    more  perpendicularly   on  tin 

hemiaphexe  than  in  any  other  position.    For  both  these  reasons,  then, 

because  of  the  excess  ol   the  time  oS  cacn  v_\acfc  r.cnsui^Wja  «_vu»  list 
dating  which  it  gives  it  out,  and  Wwwe  eS  \V 


no*,  we   have  iu  tins   position  of   the  earth  mmmn-  in  nur  norlln  rn 
ispherc,  whilst   in   the  southern  there  in  the  ruMlrary  of  ;<ll  tins,  and 
|uently  WH 
At  tin-  earth  moves from  -  >•(  ili< 

day  over  •:  lilhcs,  until  a:  -',  that  is,  on  tin-  21at  of 

March,  it  vanishes,  and  there  in  an  eijtulily,  or  ii  !•■  the  e.piinox.    Prom 
2  to  .''.  the  nl'.'li!  of  the  northern  hemisphere  continually  gains  on  the  day, 
and  tin-  difference  ia  at  •'!.  on  the  81  rt  of  Daeembtr,  the  greatest.     I 
9  to  4  it  diminishes,  and  raniahea  again  at  I,  which  is  the  mrtwwml 
Mjninox. 

VII. 

BOCAB    TlMi:. SlfWRRAI.    TtHB 

With  regard  to  the  annual  motion  of  the  earth.  ■■!;>■  ■  ■  t"  1 1 1  <  •  first  thing*  which 

important  to  remark  is, — that  whilst  it  is  revolving  from  on.    ; 
in  its  orbit  to  the  nunc  point  again,  it  d<w*  not  n  inpl.-te  inn 

of  revolution*.     Thuv  if  at  tin-  instant  when  the  meridian  of  any  plaoe 
b  passing  over  a  fixed  star,  the  pm  m  paMB  of  the  earth  in  it*  orb] 
ascertained,  then,  at  the  instant  when  it  has  returned  to  the  same  place 

in  itsorlnt.tli.il  i Kan  will  not  b<    passing  own  t In-  ru  is  it 

would   he    if  the  earth   in    the  interval  had  I  complete  mini!' 

revolutions. — the  revolution  which  ii  lasteommenoad  trill  remain nneom> 

.1. 

The  numher  of  compleb  rerolatioae  which  the  earth  will  have 
made  i«  .'JtWi;  and  of  its  liiijth  revolution  it  «ill  have  oasMtrihcd  thai 
which  it  occupies  G  9*  9'6"  to  describe  Now  we  usually  say 
that  there  are  .'{&>  days  and  a  quarter  in  a  year,  and  each  day  is  produced 
hy  a  revolution  of  tin  earth  upon  its  axis;  how  is  it,  then,  that  the 
umber  of  revolutions  is  thus  greater  by  ona  than  the  somber  of  days? 
This  will  readily  he  understood  by  referring  to  the  ngure,  p.  316  of  our 

last  numher.     Let   a,  a.c   represent  SUCCei  s  of  the  earth   in 

her  orbit,  s  the  sun,  and  ai\  up,  vv  lines  drawn  from  the  centre  of 
earth  to  a  fixed  star,  which  are  to  I"-  eonsidi  tad  I'.n  ilKI  to  one  nnnther, 
because  of  the  distance  of  the  star.  Suppose  the  meridian  of  any  |>l  MC 
on  the  earth's  surfaci  to  pass  omt  t  hi  ->  -in.  and  the  -tin  nl  the 
instant  in  tin  position  a.  In  the  position  a,  the  star  will  appear  ut 
s  and  the  sun  tit  K, nnd  the  meridian  revolving  in  the  din  - 1 1 ■  > 1 1  k  n  n. 
will  have  t..  .I. •  a-rihe  the  angle  Nil-,  after  p.i -sing  over  the  star,  before  it 
■  tin-  sun:  hut  when  il  passes  over  the  stir  it  will  have 
completed  a  oen.iin  numbei  of  revolutions  exactly  from  the  time  it  left 
the  position  a;  that  is,  it  will  have  completed  iim  rtain  numher  of  sidereal 

:   and  when  it  passes  over  the  sun   it   "ill  Ii  I.  ted   a  certain 

nmhes  of  solar  days  exactly:    a  certain    number   of  revolutions,  or 

Da]    days,   is,  therefor*-,  completed   before   the  like   nninl.cr  of  solar 
days,  or  alternations  of  day  and  night,  is  completed. 

Now,  the  angle  mik,  which   the   meridian  has  to  describe  af 
tins;  a  certain  Bomber  of  sidereal  days.,  before  \V  eowv 
Hke  number  »t'  solar  days,   is  equal   to  the  ivnp,\e  \»w  \nW\\  fat 

<i  Ml 
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has,  in  lli«'  n  eriU'd  about  the  sun;  when,  therefore,  the 

earth   has  completed  its  revolution  about   the  sun.  or  described 
tin'  mgta  wbii  b  tie-  meridian  baa  t<>  describe,  ifter  oompletingkeertaa 
nuniin  i  ui   ndeteol  days,  before  iteompletee  the  nun*  numbi 
il  i;,  :.  r  ;JiiO°;  but  tlili-.  3150"',  being  a  complete  revolution,  will  take  it  ju«t 
another  sideival  day  to  dcseiihc,  which  will  make  il 

ireal  days  one  more  tlnin  the  whole  nvmber  of  solai  days. 

VIII, 
The  Divisions  of  Tors. —  Tim:  Timk. — Mkan  Time. 

That  division   of  time  which   is   most  obviously  presented   ti>  01  by  tlu> 
phenomena  of  the  heavens,  and  which,  as  long  .is  the  world  last*,  will 
continue  t<>  be  the  great  practical  division  of  time,  is  the  alter 
daj  and  ii  night.     This  great  division  was  establ 
of  things,  "Inn  God  feat  divided  Hie  light  from  the  darkness,  and 
evening  and    the   morning  ware   the   first    day."      But    a   very  slight 
observation    is   sufficient    to   show  us,  that  the    length    of   the    p 
of  light,  and   the  length    of  the   period    of  darkness,    is   perjx 
varying, — that,  fat  instance,  the  day  of  gammer  is  longer  than  tk 
of   winter,    and   that    an   opposite   ivlation    obtains    with    regard    I 
nights  of  these  two  seasons;   but  that  the  BUB1  of  these  two  |"  rio 
all  the  year  round,  and  all  the  world   over,  mail  |    the   vane,      This  MflO, 
which   is   nearly,  and  was  at   first  imagined   to  In-  exactly,  uniform, 
called  a  day.      Thus  we  understand  the  full  force  of  the  expn 
evening  and  the  morning  were  the  first  day."     The  first  measurement  <S 
the  length  of  the   time  of  light  and   the   length  of  the  time  of  dirkness, 
was  no  doubt  made  by  observing  the  time  between  sunrise  and  sunstt, 
mid  between  sunset  and  sunrise;  and  this  method  admit*  of  c» 

accuracy       II   " Id   soon,   however,  he   round    lo    lie   al  once   mon   i  tm 

venient  and  more  accurate  to  observe  tin-  interval  between  two  apparent 
passages  of  the  sun  over  the  meridian,  or  two  ol  its  greatest  successive 
elevations  in  the  heavens.  Before  instruments  applicable  to 
admeasurement  of  angles  came  to  be  used,  this  was  done  by  ohjbrviafl 
the  intaiY&l  between  the  times  on  two  successive  days  whflfl  the  length 
of  the  shadow  of  a  vertical  object  was  least. 

This  period  is  the  true  si.hu  <l,iy.  It  is  divided  into  24  equal  parts, 
called  hours ;  and  if  these  be  counted  from  noon  up  to  noon  again,  it  it 
the  astronomical  day. 

Now  observations  of  so  rough  and  uncertain  a  kind  as  lln 
of  above,  are  yet  sufficient  to  establish  the  fact  thai  this  solar  day 
constantly  of  the  same  length.  This  irregularity  of  the  II  ngth  of  the 
solar,  as  compared  with  the  sidereal  day,  arises  principally  out  of  two 
causes.  The  first  is,  that  the  sun's  apparent  path  round  the  earth  is  not: 
parallel  to  the  apparent  paths  of  the  stars. — or,  in  other  words,  that  the 
axis  about  which  the  sun  apparently  revolves  round  the  e  irtb  every  yew 
(th,-  avis  of  the  ecliptic,)  does  not  coincide  with  the  axi  -  V 

;(  mmltfM  every  day.     The  second.   ansa  v*\Yv«i  g^\\tov&  v«ra9M«  of 
6  motion  of*  the  earth  in  its  lAYiyUcyX  «t\w\.. 


.i    run 


55? 


Let   RCSL  reprevMit   the  sphere  "I"  tke  heavens,  EQ  the  equinoctial, 
i,  the  ecliptic,  ?»,  e  the  poles,  p  the  place  of  the  bub  in  the  I  I  fhe 

im«r  when  the  celestial  meridian  n  r*  of  any  place  is  pawing  over  it,  m 
he  place  of  the  sun  in  the  ecliptic  on  the  following  day.     I  -  |      .  ..,.  i   the 
un  on  this  following  day,  the  meTidiaa,  after  eonpletint  feanrohil 
nto  the  position  xp/js,  most  further  revolve  through  the  angle  rsst  bkta 


he  position  kxb;  now  the  meridian  nvtilree  uniformly;  if.  therefore,  the 
ngl<-  through  which,  in  order  to  overtake  the  sun,  it  has  to  rerohra  tmtf 
ay,  over  and  above  a  complete  revolution,  he  the  tlUU,  thin  will  the 
•Ogth  of  lime  between  its  leaving  the  sun  and  returning  to  the 
gain  be  the  tame, — or,  in  other  words,  the  solar  day  "ill  he  always 
i  tin-  tame  length  |  but,  on  the  contrary,  if  thin  angle  he  not  always  the 

the  lengths  of  surce-wive  solar  days  will,  for  tin-  'liferent. 

low,  supposing  the  sun  to  move  uniformly  in  the  ecliptic,  it  is  manifest 

mnot  always  be  the  same,  because  the  ecliptic  is  oblique 

equator. 

It  is  manifest  that  as  the  meridian  revolve*  uniformly,  it  would  carry 

;i  fixed  upon  it  uniformly:  and  if  such  a  point  were  fixed  upon  it, 

i«Jf  way  between  the  pole*,  it  would  carry  it  along  the  equhtocliaL    Hit 

(tridian  traverses,  therefore,  the  eijuiuoetial  iinifurmli/,  and  equal  spae.  < 

in  the  equinoctial  :ire  revolved  over  in  equal  (inn-;  by  the  meridian,  or 

l>ond  to  equal  angles  described  by  the  meridian;  if.  therefore,  equal 

on  the  ecliptic  corresponded  to  equal  spa. on  thi    squd Hal, — 

hat  is,    if  talcing  distances  anywhere  tin  the  ecliptic,  each   equal  to  OBC 

er,  and    to  p  m,  the  spaces  PM  on  the  equinoctial  corresponding  to 

all  or  necessity  equal  to  one  another,  then  the  corresponding 

i-.nm  would  ull  he  equal;   and  if  pin   wen    the  space   described  by 

i  in  the  ecliptic  every  day  in   the  year,  then  would  .very  solar  day 

tr-nf  the  same  length.     But  this  is  not  the  case.     If  equal  spaces,  such  as 

tm.  be  taken  on  different  points  of  the  ecliptic,  U  w\\\  V  <t«\\vA.  -.vwWv 

BUHiithst.  that ./  ,,h  u  f  m.  oorrtcponding  \»  &*»  «tv  Qm 


358  A    POWLAH    I  IV. 

equinoctial,  are  not  equal, — the  angles  M  N  cwmpwding  to  equal  mottoes 
<>f'  tbe  snnin  taeeotipth  »n\  iii.  >>  line,  r«.j  equal;  and  the  solar day  * 
nut  iii.  ii.  ..I  nil  periods  of  iii-  year,  of  the  same  length,  and  would  mi 
I"1,  iv. M  if  rip-  runs  motion  in  the  aoiiptic  were  regular.  Hot  the 
notion  fat  the  elliptic  is  nut  regular,  beeanw  t J «•  earths  motion  in  in 
orbit  is  not  regular.     Referring  !■■  tin  115  of  the  list  num- 

ber, we  perceive,  that  thi    angle   kb<  being  eqnal  to  the  angle  a* 
the  tatter  angle,  representing  the  garth's  angular  motion  in  any  g 
time  about  the  nun,  be  not  always  tin-  ■..■me,  iben  the  angle  bbsot  tbi 
arc  n  e,  representing  the  nm'i  appan  nl  angular  notion  in  thi  eclipi 
that  time,  will  not  always  be  the  same,     won   in    know,  and  it  will  be 
shown  hereafter,  that  At  earth's  angular  motion  aboul  the  ran  is  varied, 
because  its  diatane  from  the  ran  varies  continually.     Tluii,  then  thf 
irregular  motion  of  the  ran  in  the  ecliptic  is  accounted  for  ;  it  somi  I 
dew  ribes  "•"'  of  in  i  diptic  in  a  day,  and  sometimes  61'j  and  from  this 
ran-,    arise  ,  a  ililli-rcncr  in  fin   length  of  tbe  solar  day  which  may  amount 
to  II'  20"  of  time.    We  have.  then,  two  principal  causes  of  irregularity, 
in  the  length  of  the  solar  day.  and  the  true  time  of  noon.     1st.  The 
inequality  of  the  ingles  through  whi<  h   the  meridian  must  revolve  on 
successive  days  to  overtake  the  sun,  caused  h\   lie-  obliquity  of  hi-   path. 
2dly.    The  irregularity   of  his  motion  in   bu  path,  resulting  from  tin- 
elKptio  form  of  the  tsffth's  orlnt.      If  wo  imagine  a  sun    to   travel- 
equinoctial   instead  of  the  ecKptie,  v.  itli  a  Continued    uuij'wm   motion  in 
the  period  of  each  year,  or  in  365*9,429,414  days,  it  will  describe  an  art 
of  r>\>'  84"  every  day,  through  which  are  the  meridian   will   revolve  is 
3'  ale1,'  of  -nleie  ,1   time.     If,  therefore,  e  be  the  position  of  sUoh  a  *un 
on  One  day,  and  m,  at  a  distance  .19'  ft\"   fnun  it,  he   its   p<    m    n     in  lilt 
next,  then  will  the  meridian  NFS  arrive  at  m.  3*56      aftl  i  eomjdi-tii 
entire  revolution  of  tbe  heavens.     II'.  therefore,  wo  tah 
slock,  and  so  regulate   the    length   of  its   pendulum,   that    its   hour-asad 
!l  have  completed  3'  £6£"  short  of  one  entire  revolution,  in  the  period 
ef  ant  entire   revnlulif.il  of  ibe  meridian,  u/»  marked  liv  tv.n    , 

the  meridian  over  the  tame  stars,  then,  3'  56$"  after  this  Hi.  m.< 

I  est  over  our  imaginary  sun.  and,  at  the  boom  instant,  the  hand  of  ike 
oloelt  will  have  completed  its  revolution.  A  clock  thus  ngulatcd  is  s.kl 
to  be  regulated  to  mean  BOlai  time. 

Now  let  us  suppose  that  our  imaginary  sun  sets  out  from  the  pedal 
A  lies,  cy\  (see  the  figure  on  the  next  page),  at  the  instant  of  the  vernal 
equinox,  when  the  true  sun  is  also  in  that  point.  Let  the  dial-plate  of  the 
clock  be  divided  into  24  equal  parts,  and  let  the  hand  at  that  instant  itand 
at  24.  Also  let  the  meridian  kQP  b  beat  that  instant  passing  oti 
Let  „;  be  the  position  of  the  imaginary  sun  at  tbe  Instant  when  the  himd<f 
the  clock  next  points  to  24,  and  the  meridian  is  again  •  r  tbe  ima- 

ginary sun.  Siine  tbe  angle  op  nip  is  a  right  angle,  ep/>  is  tin-  hypotln 
of  a  right-angled  tl  inngle,  and  i-  therefore  greater  than  op  m.  M  »uu 

baring,  therefore, described  in  the  ecliptic  a  space  equal  to  that  .•;'  thi 
ginai y  sun  in  the  equinoctial,  will  he  at  gome  point  //  in  <Y3p  such  tl- 
ffssCflvt.    Thus,  then,  when  the  uvridviva  unsses  over  w,  it  will  Iiai' 
/i.is.s,.,/  aver  ;/.  or  it  will  have  passed  ov«  •  a\^riUs»?a.yBwi ear 

the  imaginary  sun,  01  before  tV  W.vvA  <u  Aw  AwV  ofgwo.  -Saw* ^iWsea. 


"I     IIME. 


in  p let  ill.'  time  of  mran 

n  "••  tin  in  11  mean  ioIoi 

by  thr    true  WW,  over  lli.it     •    m  .1, ■  ..■■  il.,   1  !  I     ,     ,.,,,,■ 

week"  tlir  time  by  which  the  Ifue  thw  precede*  the  mm  noon  will  <"i\ 
turn  ,  in. hi  ii  lias  attained  an  interval  of  about  16  .    il 


ihi'ii  continuall  i«1i  until  al  thi    Bolsticc  v  II  ranlebee;    foi   il  It 

area  of  the  ecliptic  and  equina  thl 

.  uu  we  have  done,  thai  die  true  and  mean 

Mm    move   each    with  tin    wim     uniform    velocity,    (lie    meridian    will 

'I.,  in  both  .ii  the  sumc  time.    Trur  and  mean  noon  oofaeitfc 

■fore  nt  the  sol»tt<     .    After  tin  ml»licc  in  ]  ttta  ioon  will  begin 

true  noon,  and  tbi  interval  »ill  again  increase  Dp  to  a  certain 

In  iwci  ii  i  In' .  -nl-ii'  ■••  and  thi  following  equinox ;  Imvin^  tin  n  aii.tincil 

urn,  i(  will  begin  to  diminish,  until  :ii  the  equinox  ii  vanishes, 

ami  mean  and   true  noon  nguin  coincide.      In  passing;  mi  I'uitln  i  to  the  i"".( 

hi  time  of  true  will  begi precede  thai  of  mean  noon,  and  the 

•  hanges  will  be  gone  through  as  in  the  preceding  half  of  the  ecliptic, 

until  liotli  miiis  ngnin ne  together,  and  both  noons  coini  idc  in  the  point 

\ih  ■  ■• '.  wbi  uce  they  net  out.     Thus,  then,  on  thi  supposition  which  wa. 
made,  thai  thi   sun moves  unj/'urrnhf  in  tin-  ecliptic,  it  appiar-  that 

il    tnii     iii'l  nn   in  iii.oii    will  iilliTn.iti'h   piv I i- another,  mid 

thai  four  tinu  -  .i  ycai  the  intcrvid  between  them  will  attain  ■  maximum 
value*. 

T"    -in   'I ni.   however,  ve  uniformly  in  the  ecliptic,  by 

i   i  of  t in-  cllipii.-ii \   of  the  orbil   of  the  earth  ;  and,  moreover,  the 
vcjoci  I  apparent  motion  is  dependent,  not  apon  his  position  With 

1      !■•  ii  i     o  the  solstitial  or  equinoctial  points,  but  upon  the  position  of  llie 
earth  vtith   rcBpecl   to   thi   prin<-ipul   points  of  |>or  orbit  about  him,  her 

rnlai  trill  be  Attained  whi  o  the  raatetf*  W  twnfteaiXiet eo^ivwji., 
lad  ii  n,  ii   uneuat  to  in  3D" of  lime. 
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lion  and  perihelion,  the  am    I  and  mosl  distent  points.   Thus,  i!m-h 

too  an ni  of  Ou  deviation  ot  thi  notion  of  the  sun,  at  any  point  *l 

iIm  ecliptic,  from  in--  nan  motion,  ii  dependent  on  the  position  of  lee 
perihelion  of  the  earth's  orbit  ia  the  cctiptio;  moreover,  thia  position  it 

i 'i  year.    Hi  1. 1 1  ii  ii.  ii  another  and  moat  important  cauw 
ni'  (lie  vaiiati.111  nl'  the  lime  of  true  from  that  of  mean  noon,  by  r> 

of  which   cause  alone  ii  may   In    calculated,  that   .il  certain  periods  of  the 

vi  ;u  ili<-  linn-  of  true  noon  wmild  dilli-r  from  that  of  mean  noon  byabout 
9  BO*  of  time. 

J  i  lias  been  before  stated  that,  by  reason  of  the  obliquity  of  tin n 
atom,  tin"  times  of  true  nnd  mean  noon  might  be  made  to  differ  ll>'  9"9*  <i 
Inn.-.      If,  then,  tin'  time  of  greatest  variation  from  tin'  0U6  >  .in-.   ooini 
i-»  i  1 1 1  the  time  when  the  greatest  variation  takes  place  by  reason  of  tlir 
ni  In-r  cause,  then  both  thus  conspiring,  the  whole  variation  of  thr  tin 
1 1 'in-  from  that  of  mean  noon  would  be  not  less  than  18'23-$f".     Hut  ilii- 
i»  not  the  case, — antl  the  maximum  interval  between  tin    lime  of  noon  a» 
shown  by  a  good  clock  keeping  mean  time,  and  the  true  time  tA 
posting  the  meridian,  never  exceeds  10'  17"  of  time.    Moreover,  by  ream 
of  tbe    irregularity  inlniiliKcil   I .  v   I  lie   elliptic  motion  of  the  earth,  the 
coincidence  of  the  true  and  moon  noon  at  the  equinoxes  and  lohtkM  i» 
destroyed,  and  true  noon  is  shown  by  the  clock,  not  at  the  period* of  ilw 
equinoxes  and  sobticoa,  but  at  the  following  periods, — the  Kith  April, 
the  Kith  June,  1st  September,  Ulth  December.     Tbe  Bun  gains  ape 
clock  betwci'ii  tin-  i"n  Bret  of  tli. -'    periods,  losesduring  the  second,  and 
gains  again  during  the  third.     It  i-  MAiad  the  clock  bj  its  greatest  interval 
of  !4'37"  on  the  11th  of  February,  end  before  it  by  its  greatest  interval 
of  Iff  17"  on  the  3d  of  November. 

There  are  three  methods  of  measuring  time,  commonly  in  use  among 

tii'iv 

1.  It  is  measured  by  sidereal  time,  which  is  regular,  being  gov 
by  the  regular  revolutions  of  the  earth  upon  its  axis,  as  shown  by  m 
m   returns  of  the  meridian  to  the  same  star. 

2.  It  is  measured  by  mean  time,  the  nature  of  which   has  been  nif- 
Ecu  ntlv  explained  in  the  preceding  pages,  and  the  method  of  regtii 

an  astronomical  dock,  so  as  to  show  that  time  (seep.  358);  this  I 
like  sidereal  time.  i.s  uniform,  being  dependent  upon  the  period  roqti 
by  the  earth  to  make  one  complete  revolution  in  her  orbit. 

3.  Solar,  or  true  time,  as  it  is  called,  which  is  measured  by  the  time 
between  two  successive  noons,  or  actual  passages  of  the  meridian  (A 
place  over  the  sun;  and  that  time  not  being  the  same  at  all  seasons  of  the 
year,  it  follows  that  solar  time  is  irregular,  and  that  the  solar  hour,  which 
is  tin  -JJili  patt  of  the  solar  day,  has  not  exactly  the  same  length  on  any 
two  successive  days. 

The  difference  between  true  and  mean  solar  time,  explained  in  tht 
preceding  pages,  is  called  the  equation  of  time.     Clocks,  called  equation 
clocks, haTS  Deem  BO  constructed,  that  whilst   one   of  their   bauds  - 
on  the  dial-plate  mean  time,  the  otln  i  points  to  true  time.     The  meoo» 
nism  of  a  clock,  whose  hand  "»  Vo  to\Wt  A\c  Vctc^uuur  course  of  the 

■■nil,  through  ..ich  quortei  of  On  ^a«,\»t\wwrc«««>inw«a^eeae«fc><>i»i 

title  dependence  oun  bt  ptacajdujojiix. 


lite  the  solar,  is  di.i  21  hours,  eonv 

■wimx'S  at  the  instant  when  tlio   meridian,  .it    the    place  of  oWrralion, 
I    fastes  over  the  oqa  and  terminates  when  it  returns  to 

Ibat  point 

Thus  the  lime  of  the  sidereal  day.  when  the  meridian  pastes  over 
any  particular  star,  is  the  time  which  it  takes  to  revolve  from  the  c<iui- 
ial  point  Arte*  to  that  liar;  and  vince  it  revolve*  regularly  1 1  rough 
1  i    in  every  sidereal  hour*,  it  is  i  that,  allowing  at  the  rate  i 

for  each  sidereal  hour  shown  by  the  clock,  (or,  as  it  is  called,  cod  verting 
the  tuns  into  degree*.)  wc  may  ascertain  at  miee  ilic  right  ascension  of 
ch  is  no  other  than  the  nnrnbcT  of  such  degrees  intervening 
batstean  it  and  the  point  Aries,  hy  observing  the  itduraiil  time  when  the 
meridian  passes  over  it. 

the  right  ascensions  of  all  the  principal  stars  have  been  accu- 
rately ascertained  ;   by  observing  the  sidereal  time  shown  by  the  dock 
« In  n  the  meridian  passes  over  any  such  star,  we  may  conversely  a 
tain  whether  the  dock  be  right  or  not;  and  it  is  thus  that  astronomical 
arc  regulated. 
Solar  time  is  found  by  observing  u\a  time  of  two  successive  passages 
of  the  sun  over  the  meridian,  and  dividing  the.   intend   into  2-1  hours. 
ihe  time  shown  also  by  a  wi  II  led  sun-dial. 

Mean  lime  i|  iiintid  by  observing  the  true  tini.-.  and  allowing,  accord- 
ing to  thi  tabic  of  equation  of  time,  for  its  difference  from  true  time. 
ill     i'  ii.  1 1  rmine  the  mean  timo  of  noon,  wi  should  observe  oyn*J 
the  true  time  of  noon,  or  the  exact  time  of  tin'  nnri.li.iu  pacing  over  the 
eentP  mi.       If  then  we  deduct  from  this,  or  add  ('>  il.  tin  -  - --i  •>. ■  r  i< >n 

of  time  for  the  noon  of  that  day.  the  result  will  bring  us  to  mean  noon. 

Tin  re  is  yet  another,  and  practically  a  better  method.  If  a  clock 
beset  to  true  mean  time,  the  stars  \>ill  every  ilay  complete  an  apparent 
revolution. — that  is.  the  meridian  itself  will  complete  a  rani  revolution, — 
precisely  '.I'  ."..V!l  before  the  hour  h.iuil  has  completed,  its  revolution  of  2 1 
boars  on  the  dial.  Observe,  then,  two  successive  transits  of  a  star;  at 
the  first  set  the  hour-hand  at  12,  and  regulate  it  so  that  at  the  second  it 
shall  show  :V  ;">5'9"  short  of  12.  It  will  then  he  regulated  SO  us  to  shot* 
inv  hi  time.  It  only  remain-  to  set  it  at  the  mean  noon,  as  explain. d  in 
the  preceding  page. 

*  Tlii»  in  evident  from  the  (act  that  ii  pempIotM  Hi  revolution  of  900*  in  24 

sidereal  hours. 
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I v  i -  i > •  ■  ■■•  niv  ;-i i.  in  ".ri   to  introduce  to  your  notice  u  most  remarl 
and  highly-interesting  gueom  element,  ramerj  nytrragen.     B< 

in-!-.  \ :in  :.u I  properly  in  evolving  it,  then    in  taiiipn- 

btlioiiiff  rcquisiti  to  be  performed,  nrhii  l>  uni  u  follows,: 

In  the  find   place,  you  must  obtain  a  pound  or  two  of  die  metal 
hmc,  and  merl  tl»I-*  in  .hi  iron  ladli  ovei  a  bright  fire,  just  as  you  . 
so  much  lead.      When  perfectly    melted,  pour  the  metal  very  slowly 
foam  11  height  "I'  thrci  or  four  Pa  i  inn.  .■  large  pailful  of  cold  wat 
«ill  in---  and  apatter  a  good  deal,  but  you  need  not  be  ahuiDcd  at  tout, 
for  there  is  no  danger,     li  u  best  not  to  bold  the  ladk  M  that  all  il"' 

united  ziin-  fall*  exactly  in   ii mtre  of  the  water,  but   <"  earrj 

ladle  round  and  round,  to  thai  the  melted  metal  maj  l"  mert 

in  its  fall.     Nov*  having  done  this,  empty  the  water  from   the  pail 

Mm  will  find  ut  it*  bottom  the  zinc  in   uuoll  irrugulai  |  icooa,  of  rarioo* 

:  colled  tli»  in  together  (and  be  careful  how  you  do  this,  Sat  some  of 
l|  ,  in  ii,  \,:v  li.nji,  and  will  wound  the  bngeri  very  severely),  and 
place  tlirni  mi  a  sieve,  or  in  a  largo  funnel  In  dr.iiii. 

The  proceaa  of  thus  reducing  Bine  into  unall  particles  in  called gro- 
uilalb/n,  and  the  p  nj  form  of 

the  metal  for  many  operations-     Von  would  find  it  n 
difficulty   in  break  up  p  mass  of  sine    by  mechanica]  moana,- 
diiaoJ   and   hammer  it  would  u    a    long    time;  but    hex 

iiical  ageni  j  of  beat,  you  deatroj  die  coheeion  of  the  metal  in  u  fr* 
minutes;  and  by  pouring  it  in  the  melted  state  slowly  into  water,  il 
ilit'n     ini  Ihia  operation  of  granulation  ii  not  confined 

tp  zim    alone:    many    Other   metal,    Uaj    DC    -nnilarly  treated,  u  '•'ill    bl 

fully  Bhovi  D  Inn  alter. 

Tin-  granulated  one  must  now  be  dried  by  spreading  it  on  thi 
of  the  grate,  and  whilst  thia  is  lining,  imi   may  pi-me. . 
operation. 

Beleol  ■'  -nil.  sound,  and  accurately-cut  cork,  that  "ill   tightly  fit  ■ 
uarrmv-innutlieil  pint  glass  bottle,  and  with    a   u  rat-mil"   file   or  "  rasp" 
make  a  circular  hole  rery  neatly  through  the  cork,  so  as  to  adrai 
i  ml  of  a  foot  of  common  "■  gas-tubing,"  either  of  pewter  or  copnt 
this  dnew  imt   happen  to  fit  as  accurately  .1-  you  could   wish,    mell    1 
I..  OS1  -WAS  around  it  ;    the    tube  must  now  he  bent  into  .1  -bapi    -njin  | 

like  the  letter  3  turned   thus,   00.     A  little  knack  is  required   ill 

bending  the  tube  so  aa  to  make  two  regular  and  handsome  bend*;  for  if 
yOU  do  nnl    iiiilul  what  you  are  about,  you  will  gel  .1   eorj   Oglj 
in  some  parts,  and  round   in   others,  on   account   of  tin-    11 1 ■■  •  j ici I 
iipmi  the  metal ;  but  if  you  stop  up  one  end  of  the  lube  with  .1  mull 
fork,  then  fill  it  full  of  dry  Bond,  and  stop  up  the  other  end  also  «:ili  ■ 
cork,  you  render  the  lube  much  more  mvawjeyW  Wa»»  ... 
it,  die  end d  mad  resists  any  utteojguA  \  aV^at* 


11V  1 

of  the  metal  alike,  am!  tttj  neatly  bad   tuta ;  BOS 

tfinini'  tli.- 1. irks  and  shake  out  the  «and.  I'm  ;in  ouncv  or  two  of  gra- 
nulated zinc  into  the  bolt  I  .  and  about  half  fill  it  with  nvi/ct  ;  and  hating 
arranged  year  pneumatic  trough.  nn<l  all  its  bottles  and  jars  with  cold 
water,  as  directed  for  oxygen,  pour  into  wlwt  nc  will  call  die  gas-bottle, 
tli.it  is,  the  g-  I  WHO  Strong  nilphuric  acid  (oil  of  vitriol),  11  it  I  i  I 

nil!  ii  tolerably  brink  rffereetctMCt  euiue;  then  insert  tin- curved  pipe; 
wait  a  minute  or  so  before  you  plunge  its  extremity  under  the  water  of 

rough,  in  order  that  all  the  common  air  may  be  thoroughly  <  spelled 
prVogffl   wl  Bg,  tor   the  erTrrTCKornrc    is   dot    to  it* 

.ition.  Thru  proceed  to  collect  it,  by  earning  it  to  bubble  through 
the  water,  as  for  oxygen  or  chlorine;  you  will  find  it  come  over  urv 
rcodi  pry  abundantly;  but  should  the  action 

empty  out  the  liquid  contents  of  tin-  "  gas-bottle,"  having  oaarj  the  zinc, 
and  insert  a  fradi  charge  of  water  and  add  a)  before,  and  thai  m  Dug 
go  on  evolving  hydrogen  until      i;  ic  i     etitinly  di^olvi'd.      Now 

you  find  that   the  hydrogen  git*  collected  in  your  pneumntie  apparatus  is 

rfeotly  inneibk  m  common  air  or  oxygen ;  but  perhaps  durin 
ration  of  collecting  it  some  hua  escaped,  and  you  bars  obaorad  • 
II  ;  this,  bi. e.  i  M  r,  it  owing  to  impurities  in  tin- 
in  the  experiment  ;  perrootiy-puro  hydrogen  is  doroid  of  smell,  bur 

:i  nod  ■  1 1 1 1 1<  ■  1 1 1 1    matter  to  obtain  it.       However,  what   you    lmve  coll 

is  quite  pure  enough  for  all  ; . -\|n  rinienM ;  and  now  prooecd  to  aa> 

lllllinr    i 

<  >|..:i  .i  bottle  ..f  the  gas,  and  immerse  ;i  lighted  taper, — the  hydrogen 

pale  ii.iiiic.  ...  pule,  indeed,  as  soareely 
to  be  risible  in  broad  day-light;  it  is  therefore  an  inflammable  gni 
Imt  ri.'i  "ill  remark  that  the  tapir  is  r\tm;:itished,— -so  that  /iydniL-<n 
although  inflammable^  and  highly  so,  as  subsequent  experiments  evil 
show,  yet  will  not  nppOTi  comtmition.  You  will  hav.-  p  better  oppor- 
tniii  ..lining   (he   llutne  of  hydrogen  if  you   make  a  hole  through 

another  ■  end  of  a  long  piece  of  tobacco-pipe,  and 

placing  this  in  the    neek  of  tli.     gal  bottle,  after  patting    in    :i    eh.iigi-    Of 

water,  and  acid;  allow  the  efforresoenoe  to  proceed  For  abonl 

.mil  then  apply  a  bit  of  lighted  paper  to  the  other  end  of  the 

tohiu.o  pip.-,  the  hydrogen  will  instantly  bike  lire  with  a  sharp  pop,  and 

bum  for  a  Toy  long  time  with  n  beautiful  pah-  lame.    Tin  i  arrangement 

i * i i i -  ; I .  \ ' -  philosophical  candle ^  rather  an  onluck]   teas 

by  the  Way.    !-<•■  -ill  ■  ..   although    n    a  pflHotOphical,"   it   is    by    DO    ine.ni.    ■ 

luminous  candle,  boing  the  purest  and  paint  form  of  Same  hitherto 
known,    Place  it  in  a  dork  room,  and  you  will  barely  be  able  to  <li-.im 

I    tin-  piinieil  lei i. -I-,  of  a  book  even  when   held  m-h  .-In-,   to  it ;  but 

although  the  DOB -liiiiniii.il-.  il  is  in. .si  iiit.-iia-ly  lint  j  it  will  readily 
I.     oil.-  a  bit  of  paper  or  wood,  and  heat  a  hit  of  iron  to  a  very  high  teni- 

iture,  orif  you  happen  t..  ban    a  bit  of  thin  platinum  wire  amongst 
••■•I teals,"  hold  it  iii  the  pale  name  ami  remark  boa  intensely 

wire  i*  ignited,  OOl  bumod,  reineiuhrr,  and  bow  much  light  is  now 
luddenlj     .  volv.,1.    by  the  introduction  of  thin    mlid.  an.  I  almost  ml  u-  il.l,- 

tibk  metal     The  booh  aetoaBg  tae^oaaja  \ttjj&ta  \w«  -,\v 
■ii  ilic  phtiniim-wirc  and  it  is  no  lunger  B». 
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All  these  fact  :!i a  un m aaed  light  of  pule  flames  bj 

introduction  of  lolid  botfiea,  will  come  before  you  on  a  future  occasion ; 
:.inl  therefore  I  do  Do)  rati  I  upon  them  in  detail  at  present. 

Now,  in  the  first  experiment,  with  the  bottle  of  hydrogen  in  dm 
I •i.'-niiiaiic  trough, -md  :ilsd  in  ilic  Meond,  with  the  "  philosophical  candle,' 
the  gas  took  fire  with  only  a  very  slight  pop,  scarcely  meriting  the 
a  exploaion,  boaauM  it  mu  tolerably  pure  and  free  Irani  admiztnn 

with  common  air:   but  Mipposing  this  to   have  been   present,  what  i 

would  hara taken  place?  why,  the  hydrogen,  instead  of  burning  oWrt/y, 
would  have  burned  with  1 1  plosion. 

\xt  u*  tnkc  the  "philosophical  candle,"  to  illustrate  this  p 
V"ii  find  it  burning  quietly  on,  becnii-;c  the  cmbu'tion  is  supported  BJ 
ill.  air  iinminl,  which  eomea  gradually  uround  to  answer  the  demand  of 
the  lluiiii  for  n.ij/L'cn.  which,  in  I  Iihvi  fi  quently  lold  you,  is  mm  of  the 
■-•  ■«  ■  i  ii  u-i:i .  if. .il  bat,  supposing  that  we  applied  a  light  to  the  end  of 
r  1 1 -  -  tobacco  pipe,  the  instant  after  the  acid  was  poured  on  the  tvalei  Bin 
zinc,  what  wguld  have  lieen  the  consequent  .  ■  •.-.  In  an  explosion, — because 
the  material!  only  occupying  about  one  half  of  the  bottw,  the  other  half 
wns  filled  with  nir;  and  when  the  first  portions  of  hydrogen  were  ev 
mixing  with  ibis  they  hud  axygtn  enough  to  support  their  combustion, 
not  slowly,  but  rapidly,   and   the  whole  arrangement  would  have  lw«n 

hlown  ti.  piece*  l.y  the  e\|ilnM.  ill. 

Hence,  in  experimenting  with  hydrogen,  you  should  always  be  cau- 
tion! to  lei  the  MB i  an-  be  completely  expelled  before  you  attempt 

either  to  collect  or  inflame  the  gas,  otherwise  a  serious  accident  may 
n-ii  i"  yon   l>\  the  fragments  of  the  glass  appav  ;  violently 

•red  around  by  the  explosion. 

Von  can  safely  make  tin  experiment  which  will  satisfy  you  rega 
thii  natter,  by  taking  a  bladder  rather  more  than  half  full  of  air,  and  tlw-a 
tyiag  it  on  to  the  bent-tube  of  the  gns-bottlc,  or  the  pipe  of  the  "  philo- 
sophical candle,"  until  its  inflation  ii  completed  with  hydrogen;  then, 
n 'moving  it  from  the  tube,  hold  a  lighted  taper  to  its  neck, — the  mixture 
of  air  and  hydrogen  will  explode  with  great  violence,  rending  the  bladder 
into  threads. 

Take  a  tin  tube,  about  two  inches  in  diameter  and  a  foot  long,  closed 
at  one  end  ;  fill  it  with  water  in  the  pneumatic  trough,  as  you  would  any 
"ihorvosscl;  then  transfer  into  it  six  parts  or  small  glasses  full  of  air,  and 
into  of  hydrogen, — apply  a  light  to  this,  you  get  a  loud  explosion,  and 
there  is  no  danger  of  any  accident  happening.  Do  not  attempt  the  expe- 
riment in  a  glass  tube  of  similar  size. 

Supposing  that  you  again  lake  thin  tithe  and  transfer  into  it  out 
measure  or  port  of  o.ryg< ■■«,  and  inn  of  hydrogen,  and  pot  a  lighted  taper 
to  this  mixture,  you  will  obtain  a  yet  more  rapid  and  powerful  explosion, 
because  the  oxygen  being  puff-,  and  unmixed  with  ttirvgn,  as  in 
atmospheric  air.  toe  hydrogen  combines  with  it  far  more  intensely  and 
■  ily. 

Next  to  the  inflammability  of  hydrogen,  its  levity  is  the  most  remark- 
;ildr  fhnr.u-ti-r.  .    id  wi    will  now  ytwoeA  \o  i'V.im«».  \Jfc\t. 

Take  two  Ju.itles  of  hydrogen,  oW»  ooa  «rt  \\wm  ore 
t*  month  nprnartU    and  renwrn  tW  rtoro** \  \wJA  \\»*  ofowt -enS** 
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i  downward/,  im:l  r  I'  i  the  bottles  remain  in  this 

position  for  about  ■  minute,  and  tli.-n  apply  a  lighted  taper  to  ihr  moulds 
of  each;  you  will  find  no  flame  issue  fmm  (bat  with  its  mouth  upward* 
bat  n  flan  loatoo   from   that  with  its  mouth  downward/ ;  I 

Sottle*  wen  full  of  hydrogen  at  the  outset  of  thr  expcrimi  ifore, 

what  has  beoom«  of  OM  buttle?     Why.  the  light  hydrogen 

has  ascended  into  1 1 . . -  abr,  or,  if  you  please,  the  Afire?  air  lias  pre /red  ii 
oat  of  thr  little;  hut  Uio  hydrogen  remains  in  tho  bottle  held  with  i(« 
ranutli  downward t,  bec.-v  in  air,  it  cannot  full 

through  it,  nor  ran  tin;  heavy  air  force  it  out;  ■  little  mixture  of  tie 
ami  hydrogen  certainly  does  take  place,  tad   that  MMM  the  explosion 
when  you  apply  the  taper;  and  ultimately  thcliydrogcn  wouUl  till  eteapo, 
in  virtue  of  a  singular  tendency  which   all   gaseous   bodies  have  to   mix, 
howi".  iy  he  their  relative  weights  or  specific  gravities,  an 

will  np|>ear  from  the  following 

Take  a  glass,  tube,  about  eighteen  inches  long,  ami  an  eighth  of  an 
inch  in  the  bore,  open  at  both  ends;  perforate  two  corks  that  will  lit  In* 
necks  of  two  stout  nairow-mnufhvd  four  ounce  bottles,  and  thrust  a 
cork  on  to  each  end  of  the  IuIh-;  now  fill  one  botlle  with  hydrogen, 
and  the  other  trith  o.ryge»,and  connect  them  with  th«'  tube  and  corks, 
so  as  to  stand  like  the  aunexed  figure,  the  lower  bottle  containing 
the  oxygen,  and  the  upper  tin-  hydrogen;  leave  them  thus  at  rest  for 
some   hours,  and   then    Ueork   them,   and   by  a  lighted   taper  text 

them  botli :    .ill  probably  find  the  contents  of  each  expb 

and  certainly  so  if  you  leave  them  connected  for  a  day  or  my... 
This  proves  that  the  ha  «  has  ascended,  or  been  attmcted 

upward*  by  the  light  hjfdmgtn  ud  not  vertd;  n  otherwise,  how 

could  each  bottle  contain  a  mixture  of  the  two  gases? 

This  is  a  very  interesting  experiment,  and  well  north   making;  I 
ihould  tell  you  that  in  corking  the  bottle,  containing  the  hydrogen. 
must  hold  ii  with  the  mouth  downwards;  and  that  containing  the  oxygen 
with  the  mouth  upward*. 

'I'll--  •  tperimenta  relative  to  the  levity  of  hydrogen  are  vary  tramar 

©US,  and  very  beautiful,  and  it  i-  dillieult  10  make  a  m  lection  of  the  n. 

lag.      You    probably  very   well    know   that   balloons   were   generally 
inflated  with  hydrogen,  previous  to  tin-  discovery  of  tin   K-vity  id  i-onl-gnx, 
or  carbitretted  ht/druurii ;  you  may  imitate  the  inflation  of  a  ballorm  mi 
a  miniature  scale,  by  obtaining,  from  the  philoHophical  in  itruuicni  inal 
a  smidl  balloon,  made  of  membrane,  about  six  or  eight  im  In-,  in  diami 

are  now  very  eommouly  sold  at  half  a  crown,  and  from  that  to  Bra 
or  six  shillings  each ;  they  are  excessively  light,  and  if  JOB  pMM  all  the 
air  out  of  one  of  them,  and  then  tie  it  on  to  the  I" -nt-tube  of  tie- gas- 

i  M  tin-  pipe  of  the  philosophical  candle,  you  can  easily  inflate  it 
with  hydrogen,  and  then  upon  detaching  it  from  the  pipe,  it  will  be  found 
so  buoyant  as  to  rise  rapidly  to  the  ceiling  of  the  ruoni,  when  it  remains 
until  the  hydrogen  escapes  through  the  pores  of  the  membrane,  and  then 
your  miniature  balloon  falls  to  the  floor. 

Win  n  this  experiment  was  first  shown  to  a  parly  of  nlu  I  us  rubers,  (J 
Micre  by  Dr.  Black,)  tboy,  being  unacquainted  w\l\\  \V,  SjAKinfeVKrttj 

i>t    b/dtOgeii    i-onlil    i, ,.f    /,,-iirve  that   tin-    tUm    •.ueuiVuwv  «>x    W.vWvt  «M 
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:m<l  remained  at    I  In:  Polling  "fits  ovni  accord;   tiny  I  that  wait 

cdiii'i ,  ,  m.  >v:is  in  the  room  above,  vho,  el  ■  gives  dgBi  I  fin  n  Wow, 
drew  up  tli.-  thin  bladder,  liy  means  of  a  tine  horse-hair  or  silk  thread, 
■ttnobtd  t<>  it,  .mil  powrng  th  mall  bol<  ii  tbt 

Balkan  of  enormous  magnitude,  inflated  with  hydrop 
buntled   hydfOMB,  are  now  U  common,  that  almost   everybody  ttnwin 

of  the  cause  of  their  ascending  force,  ami  i nnnapeets  (but  they  aw 

pulled  upwards  by  any  thread-  or  stringa,      Hut,  although  thus  common, 
■  balloon  asecnl  Don  Hails  to  excite  •  vast  deal  nl  attention  and  int 
indeed,  I   think  u    a  must    magnificent   sight  tO  ■•(<•  a   hug 
away  from  the  earth,  and  sour  away  amidst  il  >■  tegiODl  of  On  air. 

Hitherto  tin:  balloon  has  not  proved  a  vit,    useful   inal 
science,  rithffttgii   MOM   -  urious  facts  and 

state  of  the  higher  i-i-^-i. .n.v.  i.f  the  atmosphere  have  certainly  been  coa- 
tnl  iitr.l  ieh  of  knowledge   through   it*  agency;  and  wr   cnaant 

help  looking  forward  with  some  considerable  degree  of  intereat  fca  n 

authentic  and  detailed    unt  of  the  magnificent  voyage  of  480  miles, 

lately  made  by  thn-c  aeronauts  111  the  stupendous  u  Vauxhall   balloon." 

Hut  tn  return  inure  immediately  to  the  mini  -it  DM  experiments  of  tin' 
lahonitory:     tin  n    i-  alnither  wjiy  "(' showing  the  levity  of  hydrogen,  IkxIi 

beautiful  and  instructive.     Make  a  basinful  of  strong  so»| 

If  you  were  nhout  to  blow  common  snnp-bubble* ;  (on  aim  bf  tin 

way.  practised  by  the  immortal   Newton,  and  therefore  dcmondii 

npology   for   it--   appan  nt   simplicity   or  childishness.)     Then  fill    a  large 

bladder  (fitted  with  a  stop-cock)  full  of  hydrogen,  from  either  apn 

already   described,   and    to    the    ItOp  COttk    adjust   a  short    tobacco-pipe; 

i in iihi -..    tlii-  in  the  lather,  then  open  the  cock,  compress  the  bladder 

gently,  and   you  will  succeed   in   blowing  a   soap-bubble  with  fr//iregt»l 

detaeh    it    I'roni  the    howl,  mid   away  it  will  ■   (he  air  with   great 

rapidity:    this  is  another  miniature  balloon.      Hut  y.n   uill   •..• 

say.  '"  Why.  any  common  snap  bubble,  blown  bj  will  do  the  same 

thing."     Fee,  i<  certainly  will  ascend,  but  with  nothing  like  the  same 

rapidity;  and  tat  reason  that  it  aaoonda  at  all  is,  that  the  breath  from  t&v 

lungs  with  which  it  is  blown  is  minim;   expmdad,  and   ll 

than   .111-  ;  it  is  tin  imitation,    Hut  of  the    " tiir-fml/ooii,"  w  liieh   asCODdliOl 

aec ii  ..I'  its  inherent  ami  pel maiieiii  levity,  but  of  the   'Jirc-irnileo*,' 

which  ikiii'I--  because  the  air  within  it  is  temporarily  rarefied  by  cxpoturt 
to  a  high  temperature.  When  thh  cools,  the  fite-ballooti  falls, 
the  "  an-balliiiiii."  meaning  by  the  term  a  !■".■.  balloon,  will  go  on  ascend- 
ing until  it  bursts  by  evpaiiMiui  in  the  higher  regions  of  the  air.  A  fitrt 
this,  well  known  to  aeronauts,  who,  as  tbpy  rise  to  a  great  a 
obliged  to  allow  a  considerable  portion  of  the  gas  to  escape,  or  othemix 
it  WOnld  expand  in  the  rave  regions  of  the  air,  and  buret  the  balloc 

I  have  not  space  here  to  enter  into  more  details  com  the  art 

uf  aerostation,  and  therefore  shall  take  leave  of  the  nibject,  and 
your   attention    tn   another    experiment,    illustrative    of    the     l*ri 
hydrogen. 

I  ake  n  wide-uioutbed  gW&  V>ou\e  ot  jar,  full  of  romama  on 
OOOtheM  of   the    KBBC  si»e   fitted  With  \^e,T.i\i.>A\.VuV\  «■«  'eswl-. 

with  tlw  month*,  dornnmand*,  and  in  tons  «ojs«taa.ta  ea  »sobbu«sV>»m«»» 
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af  t-n.li ;  than  ,  neck  »f  l] 

ogainst  ' 

trough.  I  lit'  hydrogtn  into 
:  air;    thus  il  "ill  BSe  through  ihc  I 

it,  and  lill  ill.  Ik)  applied  to  its 

»  nmuih  w  ill  show  you  directly,  by  an  ■ .  ;  lui  if  you 

IJBulnxiy  test  tbi   b<  rtk?  that  tir^t  contained  iLt-  hydrogen. 

(  tw  will  linvc  no  explosion,  beewM  M  i*  mm   tilled  with 

of  course  n  candi*    ■■  ■  ■  i  i  qnietij  bus. 

Hydrogen  is  tl  ■■!  substance  with  which  the  bw- 

4  so  light.  its  ponderable  nature  was  doubted 

me  philoeo]  good  balances  ■  let.   i  it-- 

then  in   v.-iy  large  volume.      Tin-  chemist,   however,   invoked  the  at 
tie  n  produced  ahaiaaoc  capable  of  being  alTocti<l  by  tbi? 

fcjglil;.  of  matter,  lOOeulsjcal  inches  of  whi  h 

(bund   to  weigh    about    iiro  grains;    still    timber   perfecting    the 
lobuicc,  hydros,  aiinl  to  be  yet  a  littlt*  Armr'tr.  until  at  the  present 

d»y  it* might  is  determined  with  all  Ike  aceura 
and  it  ia  found  that   100  cubical  inehaa  weigh  2118  pains.    Such  i» 
the    perfection    of  mocbanieal    skill,  tbnt   some   Imhuwcs  an    actually 
affected  by  tin-  weight  of  one  ruliirtil  iaeh  of  hydrogen  ! 

ilityaod  irogi-ii  has  another  remark  able 

rty.  namely,  dial  of  producing  ■•■on  ad*  during  its  combustion, 

and  tiie  mode,  of  experts  obtain  the  rew  dcntlyi 

tin   a  common   brat'  blowpipe,   h.-.it   its   smaller  end   red-hot.  in 

fire,  suffer  it  to  cool,  and  then  make   ir  perfi  1 

attempt  to  do  this  whilst  it  is  hot,  Dm  hoi  lirass  is  very  !  til 

this  for  the  tol  e  in  the  "  philosophical  candle,"  aad  pi 

rrnlrc  hydrogen,  which,  after  the  lapse  of  u  minute  w  two,  kindle  at  tllO 

end  of  the  brass  tube.     You  must  not  b  tn  i  rerj   rapid  i  rol  ttion  «f 

the  gas,  therefore  do  not  pour  in  much  «<•«/.  neither  let  tin  tine  be  too 

small. — indeed  a  linn  .  i-  i>ettei  than  a  number  of  small  piece 

I  i  net  require  much  hydrogen,  and  only  want  a  xr\- 
Having  succeeded  in  obtaining  this,  hold  over  it.  so  as  la  enoloM  it,  a  tube 
af  almost   any  material — glass,   brass,    tin.   or  copper,   about    an   im 
diameter  and  eighteen  inches  or  two  feel  long)    unit  ft  ■ngnfai  mg 
soond  .ooii  produced.     By  portiaUy  closing  the  tuba  at  top,  or  by 

einpl.  :  •  i j >  nzed  tubes,  a  great  variety  oftonei  may  be  produced. 

This  effect  is  not,  however,  peculiar  to  hydrogen,  for  Other  inflam- 
mable gates  also  produce  it,  but  none  iu  such  perfection  as  hydrogen  ; 
lie  re  is  no  magic  in  the  matter,  for  it  simply  depends  on  the  infinite 
number  of  small  explosions  of  hydrogen  widi  the  common  air,  and  tht  m 
ndhujencfa  other  with  vast  rapidity,  and  being  reverberated  bj  the 
.tides  of  the  tube,  combine  to  produce  a  musical  soond. 

If.  in  order  to  produce  a  musical  sound  by  the  combustion  of  hydro* 
,(.u  happen  to  bold  a  glass  tube  over  the  Same,  you  will  find 
lot  vi  ry  soon  covered  with  a   sort  of  mist  OT  dew  ;   or  if  you  hold  a 

<l  cold  bell-glass  over  it,  although  yon  obtain  no  wund 
poo  still  find  this  deposition  of  moisture  on  its  interior, 

I    have    now  to  point    out   to  you    the    eaii  ..    if   ii,i-    reiion  l.ol  d.     Bjp 


a*    that 
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pearanee,  nhicli  at  first  sight  you  maid  naturally  enough  conclude  h»» 

referribla  either  to  ih,    i     ,|  neas of  the  glass,  or  to  some    I 

tV.iin  ih,.  efl*rvaaeanl  mixtan    i»  tin  bottle  to  which  Ac  ]i  i  is  attache! 

In, .1.1.,  toastisfyyoo  (bad  the  appearance  of  die  Mure  is  m 

dental,  u  in.iv  ]„•  mirth  while  to  prepare  and  hum  somo  perfectly  </r» 

h\dmg.-n;   ,ui,l    this   ux [x-rinitiit  will   give,  you    a  nodOB   of  tbe 

which  some  gases  nre  desiccated. 

Arrange  n  little  apparatus   like   the  annexed 
figure.    Two  bottles,  each  fitted  arith  a  code,  perfo- 
rated so  iu  to   illow  tin-   tube  from   x   to   pa 
bottom  of  u,  from  whose  cork  a  StSflSght   tttbe  ■ 
a  piece  of  tobacco-pipe  will  answer  the  purpo 
the  bnui  tube  already  spoken  of,     Pour  some  strong 

sulphuric  arid  nil.,  11.  SO  rli.it  the  end  of  the 

(which  should  be  of  copper  or  glass)  just  dial 
neath  it ;  you  can  easily  judge  how   much  will  be 
necessary  by    prOTJOU    n  outside    admeasurement;    then    put   in    Uw 
cork,  and   make   it  fit   tight  with    melted    wax.        Into   .1    put   tin;   BMQ 
water,    and    acid,  und   then    quickly    make    its    cork    tight  also, 
you   will  observe   thai   m  the   hydrogen  evolves  in  a.  the  bent 
conducts   it   into  u,   and   an   it  bubbles    through    the    sulphuric   acid, 
should  any  steam  or  moisture    be   hurried  over  by  iln-  h..,i   ,■!' 
ii'ti'niiT,  it  will  be  absorbed  and  arrested  by  the  aeid,  which    i 
ingly  hj/grtmutrio\  and  has  a  strong  sttniction  1V,i  ■■<  itei  j  dry  hydrogen, 
therefore,  will  now  fill  b,  and  issue  from   the  jet,  and  when  you  judge 
that  all  the  common  air  is  expelled   from  both   bottles,  you  may  kindle 
the  hydrogen ;  hold  the  dry  bell-glass  over  its  flame   you  will  obstm 
that  although  the  gas  is  dried,  yet  its  flame  still  deposits  moisture  on  Uat 
interior  of  the  cold  glass.     The  reason  why  this  takes  place  is  ;is  {ell 
You  very  well  know  that  a  combustible  body  cannot  burn  without  some 
sii/jjhii  in -ii/',  „iii/nixli,iii  being  present, — thai  a  candle  burns  in  air  because 
the  0*tf£i  ii  of  the  air  supports  its  i  ombnstion  ,  such  also  is  the  ca*.: 
hydrogen:  ii^  Same  is  in  this  experiment  supported  by  the  o.rygcn  oj 
air;  the  hydrogen  and  the  oxygen,  therefore,  haw  .1   mutual  qflhn 
each  other;  they  combine,  and,  hoi  ii  may  appear,  uV 

of  the  combination  is  mater.    This  is  an  excellent  instance  ol 
Affinity,  and  shows  you  in  a  most   sinking  manner  how  completely 
mhrtry  is  a  science  of  espcrimi  nt.      W*hO  would  imagine  that  >■ 
sisted  of  two  iurixi />/<.■  gnxcx?  that  this,  however,  is  the  case,  has  bevn 
iiieontestibly  proved,  and  it  is  found  that  whenever  hgdrogtn   has  it« 
flame  supported  by  oxygen,  nothing  but   water   is  the  produi 
combustion. 

Tlien  what  is  the  product  of  the  combustion  of  a  candle,  a  lamp,  or 
.1  fire?     Why  thi,  it  rather  more  complicated,  but  1  mustjual  ■■■ 
here,  for  I  think  you  will  understand  it-     The  wax  or  tallow  of  the 
candle,  the  oil  of  tfao  lamp,  and  the  coals  of  the  fire,  consist  of  AyoVi 
and  carbon,  both  oombustiblc  bodies,  nnd  when  these  enter  into  con 
(ion.  the   hydrogen   unites  willi  l\\e    o.tj|Be«   V"  \" -"Inei     ■.'■,.!'...     t ml  1ST 
carbon  with  the  o&wgento  produce  carbonic  acu\, — v»\Y  <fA*^ 

at  (fie candle,  dm  lamp,  w  in*  tore  aw  burnt  "'^v^'™^ 
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thflt  Utcy  are  resolved   into   ir/iter   and  carlmmc  acid,     foundering  til* 
m«.«  quantities   of  tu 1 1  for  the  inkc  of  iu 

h«tt  or  i>l  ma)-  very  naturally  put   (lie  plication,  what  be- 

macs  of  all  the  water  and  carbonic  acid  ?  why  arc  we  not  d  iriA 

show,  ir  suffocated  by  the  deleterious  vapour  of  the  other? 

Kim  this  i eason,— because  iiir  has  the  remarkable    | .t ■  -| "-rt -,   <if  iliiwlri/ig 
watery  rapour,  Bad  tl  a  it  pours  into  ilie  air,  it  is  rapidly  wafted 

along  with  the  carbo  and  so  diffused  throughout  the  coormou* 

bulk  of  the  atmosphere,  that  we    never   ind  any  InoonTCnh  iW  an  mutila- 
tion <>f  thtaa  product*  of  combustion. 

To  show  tlmt  mater  ia  prodnoad  by  the  hydrogen  of  a  burning 

candle,  hold  a  cold  and  dry   bell-glass  over   it,  and   you  get  the   watery 
viijxik:  <'d  on  the  cold  surface  directly  ;   mm  close  the  mouth  of 

the  hcll-glass  with  Board  or  plnte,  turn   the   mouth   uppermost ;   remove 

lid  Utd  quickly  pour  b  ■  little  lime  u-ati  i.  a  perfectly  clear  liquid, 
but  it  instantly  becomes  turbid  and  milky,  upon  meting  "itli  the  con- 
tents of  the  1 11- :  lam  motor  i*a  lett  of  ■icni. — it  Bailee,  with  it 
honateqf  lime  Or  chalk,  wlii.li  i<  tin  cause  of  (he  turbidneaa. 
Try  a  similar  experiment  with  the  flame  of  pari-  hydrogen, — you  only 
obtain  waler,  and  the  lime-water  is  nut  troubled. 

liacOtt  iv  of  the  roiiipoMlinu  of  wnhr  WM  niadi-  by  the  cele- 
brated M t.  ('.ivenili-.il.  and  its  composition  i.  boh  nnmr-nlly  admitted 
to  be  oxygen  ami  hydrogen,  in  the  proportion*  by  Height  of  .  igbt  part* 
of  oxygen  to  one  part   of  hydrogen  =  nine  parts  of  waler;  you  will  n 

"i  tii.it  .  ighl  mid  one  are  the  aptiralrnts  "I"  oxygen  and  hydrogen, 
oonaequently  nine  is  the  t,piieulent  »f  irate  Now  tin  i.  .11  ■■  10.1:1  s  other 
experiments  that  I  might  adduce  which  would  ihow  you  the  composition 

of  water  tyntheln  ally,  but  tiny  ie.|uire  mot- imputation  and  apparatus 

you  are  yet  master  of;  I  shall,  therefore  contanl  myself 
with  adducing  two  instructiv--  experiments  to  show  its  decomposition,  or 
analysis.  The  material''  111  the  "gas-bottle"  or  the  "philosophical 
candle"  apparatus  present  you  with  the  first;  there  you  have  tine,  waler, 
and  sulphuric  arid,  and  you  evolve  hydrogen. — but  why  ''.  Hci 
n-atrr  constats  of  oxygen  and  hydrogen  ;  the  former  is  attracted  by  the 
zinc,  forming  oxide  of  vine,  with  which  the  sulphuric  ncid  instantly  unit<  •• 
to  produce  Tu/phatc  qf  zinc,  whilst  the  hydrogen  escape*  in  the  gaseous 
form.      Its  source,  therefore,  is  tlic   n'aler  which   the    zinc   is   enabled  to 

■  pose  ami  rob  of  its  oxygen  through  the  agency  of  the    sulphuric 
If  you  wait  till  all  the  effervegoence  or  evolution  of  hydrogen 

■-.  ile  n   pour  oft' the  clear  liquid  into  an  earthen  basin,  and  evapo- 
rate it  to  about  one-fourth  its  bulk,  upon  lotting  it  cool,  you  will  obtain 
■tah  (il   sulphate  uf  :in<\  which  is  a  metallic  salt,  looking  very 
much  like  Hpsom  salt,  but  is  violently  emetic  and  poisonous. 

There  arc  other  metals  that  attract  acygen  from  water,  simply  by 

Gaming  into  contact  with  it,  without  requiring  the  intervention  of  an 

i  tie  ii  affinities  into  play.  •  Potassium   is  one  of  these:   take  a 

1  ■  of  it  jbout  the  -i/.e  of  a  pea,  and  put  it  in  a  bit  of  ghins  tube  about 
half  an  imh  long,  closed  at  one  end.      Kill  a  bottle  or  jar  with  water,  and 

il  ",;  the  ,/„.//■  „/  the  pneumatic  trough  noW  toe  W«  wnsiastai 
the  potassium  between  the  finger  mid  thumb,  fco  tinSA  us  tCDffifenc  WJW 
Vol.  IL  3  ,5  \\ 
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closed,  .-nnl  then  plunge  it  beneath  the  mouth  of  the  bottle,  keeping  it 
dosed  until  fairly  beneath  it :  then  gently  wHlldia.tr  the  finger  to  3t» 
!<-i  i    n  the  |>»t;i%»i«un,— you  will  imtantlj  I -el  a  copious m- 

Iiitiou  el  gn*  ensue,  ITUH  b  will  rise  inin   th4   bottlt:   it  looks   smoky  it 
first,  hut  agitate  the  bottle  a  minute  or  10,  and  it  becomes  clear  ;  then,  si 
"Mul,  test  it  with  a  lighted  taper,  it  inflame*,  in  fad  it  is  pure  kud 
The  oxygen  of  1 1 1  -  -  n-iifr  combining  with   the  potatsium  to  produce  uruk 
qfpotauam  or  putassa,  hudn  volved  and  thus  collected.  Potaua 

dissolves  in  the  remaining  water  of  tin   bottle,  and  you  can  detect  itly 
means  of  a  bit  of  turmeric  paper,  which  it  renders  hrrnvn,  becauv 
«U  alkaline  oxide  ;   and  now   that  you   arc  convinced  of  the   cvoluti 
hydrogen,  you  can  throw  a  bit  of  jxttaisium  on  a  very  tittle  water  in  a 
cup  or  glass  ;  the  metal    floats  on   the    water,  evolving  a  beautiful  rore- 
ail'iiircdjlamc;  and  the  water  being  in  smaller  quantity  than  in  die  tattle 
and  trough,  a  stronger  alkaline  effect  is  now  manifest  on  the  test-paper, 
because  you  will  recollect  that  the  small  bit  of  potassium  only  decom- 
poses a   very   little   of  the  water,   leaving  much  undecomposed,   and 
capable  of  dissolving  the  jtotassa;  but  of  course,  if  you  put  a  globule  et 
potassium,  the  size  of  a  nut.  into  a  few  drops  of  water,  it  would  all  be 
decomposed,  and  the  jiotassa  be  left  in  a  solid  state.     The  rose-coloured 
flame  in  this  experiment  is  due  to  a  little  of  the  potassium  combining 
with  the  nascent  hydrogen,  forming  potassiuretted  hydrogen,   which   in- 
flames by  the  violent  heat  of  the  chemical  action  produced  by  the  attrac- 
tion of  the  oxygen  for  the  principal  part  of  the   potassium.      When  you 
made  the    experiment  under  water   instead  of  upon  water,  there  was 
simply  decomposition  of   the  fluid,  and  no  combustion  of  the   nascent 
hydrogen,  because  no  oxygen  was  there ./Vw  to  support  it. 

In  these  experiments  you  will  remark  that  we  have  only  succeeded 
in  evolving  the  hydrogen  of  the  water  in  it  free  stale,  the  oxygen  having 
entered  into  combination  with  the  zinc  or  potassium  ;  and  in  all  similar 
coxes  of  the  decomposition  of  water  by  metals,  the  oxygen  is  nover 
evolved  in  a  free  state ;  if  you  wish  to  obtain  both  gates  from  water,  you 
must  decompose  it  by  voltaic  electricity  ;  and  the  manipulations  necessary 
for  this  experiment,  as  well  as  for  the  determination  of  some  other  facts 
connected  with  the  history  of  hydrogen,  and  especially  its  combination 
with  chlorine,  forming  muriatic  acid,  will  form  the  materials  of  my  next 
discussion. 


ItECEXT    INFORMATION  OS 

PREVENTION   AND    DETB0HON    OF  SECRET  AMD 
ACCIDENTAL  POISONING;   PARTICULARLY 
WITH  AB8ENIG 

Oxe  of  the  must  beneficial  victories  of  practical  science  is  that  by- 
"which  the  snlitlo  anil   invisible  agents  which   may  have  been  used  in  the 

'.  destruction  of  human   life,   nrc  detect. ,1.   seized,  nnd  exhibit.  ■  I 
No  :  minute  the  atom,   how  mingled,  hovr  dissolved,  tin-  sa- 

gacity and  skill  of  the  modem  chemist  ascertains  its  presence,  separate* 
it  from  all  possible  combinations,  fixes  nnd  exposes  it,  "palpable  to 
MM." 

Too  ranch  notoriety  cannot  be  (riven  to  this  truth.     Wore  the  pub- 

iirited  vicar  of  Batton  living*,  he  would   hare  fell  it   Lis  duty  to 
■  led    it   from   the    pulpit       The   u»e   of   poisons,   in    this 

I  ry  nt  least,  is  now  confined  to  the  mon  ignorant  classes  ;  and  if 
the  knowledge  under  consideration  were  thoroughly  dinwruin.it.-. I 
amongst  them,  almost  the  only  motive  to  this  species  of  murder  would 
be  taken  away.  A  conviction  of  this  truth  has  recently  influenced  the 
Society  of  Arts,  and  induced  them  to  depart  from  the  nv.1ri.ioi4*  prin- 
ciple of  hoarding  up  the  scientific  treasures,  which  may  have  hen 
intrusted  to  them  until  they  can  be  published,  eithei  fur  emolument 
or  vanity  t. 

in  the  early  part  of  this  year,  a  paper  was  presented  to  this  Soil.  t\ . 
I'\  Mr.  James  Marsh,  of  the  Royal  Arsenal.  Vroolwich,  descriptive  of 
A  Method  of  srparati n g   small   Quantities   of  An  IM  Subitancn 

»i7/i  ir/iich  it  may  have  been  mixed.     Tin  merit  of  this   paper   was   etti 

d  so  highly,  that   de  ...Id  medal  of  the  s.eiety  was  awarded 

In  the  author:  and  further,  so  admirable  was  the  simplicity  and  emraey 
«f  the  process,  so  little  the  preparation  and  cost  of  apparatus  necessary 
to  make  a  most  exquisite  analysis,  and  so  important  to  the  public  int.  real 
was  the  object  of  the  process,   that  the  Society   ordered   the  instant  poll 

liculioii  of  the  paper,  instead  of  imprisoning  it  in  the  pi; D  hotel  of  the 

secretary,  until  the  next  succeeding  Tolume  could  be  published.  EquoJlj 
impressed  with  the  importance  and  excellence  of  the  process  of  Mr. 
Marsh,  we  propose  to  follow  up  this  philanthropic  intention  of  the 
Society  of  Arts,  and  to  present  it  to  our  readers,  satisfied  that  they 
will  be  struck  with  the  beauty  of  this  ingenious  and  practical  application 
of  chemical  science.     Mr.  Marsh  introduces  the  subject  by  stating  that  :— 

"  Notwithstanding    tin     improved   methods   that  have  of  late   been 

ted  of  detecting  the   presence   of  small  quantities  of  arsenic   in   the 
in  the  contents  of  the  Stomach,  and  mixed  with  varioiii  oilier  animal 
nnd  vegetable  matters,  a  process  was  still  wanting  for  separating  it  expe- 

•  The  late    Pr.    Purr.       It  was  in  his         f   It  in  thin  |.riii.i|.l.   whii'li  luii  .li.-lnfiil 
church,  utter  morning  service,  that  he  iin-     USB   001100  Of   rSQBSSl    distributed   I'.v  th* 

I  ■  aIm1.iI.  .1  t..  l.i^  |.:ui!.lin<lii-rs,      Uewil  Society,  with    tin-  i-..|.i.n    which    art" 

Dr.  C»rroielin.-l  Smyth's  ealsbrstod  model  granted  to  a  contributor  of  his  own  paoen 
ft  pmermtiliiitr  mid  drnlrt>\  iug  eunln^ion,  Scornl  ..Over  S.h\.  •>.'«-»  tSi  \..ttv.Wi  'KR'TOMi- 

!  lurly  eosftve. 
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ditiously  nnd  oonmodiouilj,  and  presenting  it  in  a  pure  unequivocal 
for  examination  by  (he  appropriate  teats.     Sii.li  a  process  should 
BSpable  of  detecting  arsenic,  not  only  in  ita  usual  Male  of  white  arwnif, 
or  nrsonious   acid,  out  likewise  in  thai  acid,  and  of  all  the 

pouml    But   li'iiniil    hy  the   union  of  cither  of  them-  acid*  with 
substances.     It  ought,  also,  to  exhibit  the  arsenic  in  ita  reguKne  or  me- 
tallii'  state,  free  from  the  ambiguity  which  is  sometimes  caused  hy  the 
use  of  carbonaceous  reducing  fluxes.      It  appeared  to  me,  that    theie  ob- 
ji .  It  might  be  attained  by  presenting  to  the  arsenic  hydrogen  gas  in  i» 
ii. .•■■(•!, i    .- 1  in- ■:  the  first  notion  of  which  would  be   to  deoxy: 
arsenic:  ami    the   next,  to  combine  with  the  arsenic,  thus  deoxygenated, 
into  the   well-known   gas   called    arsenurettcd    hydrogen.     Doing   tbn» 
brought  to  the  gaseous  state,  the  ars<  nic  would  spontaneously  (so  to  - 
separate  itself  from  the  liquor  in  which  il  \\  as  1"  fore  dissolved,  and 
be  collected  for  examination  by  means  of  any  common  gas-up  p 
tlms  avoiding  the   trouble,  difficulty,  and  ambiguity  of  clarification  and 
oilier  processes  whereby  liquors,  suspected  of  containing  arw-nic,  are  prt- 
|.ind  for  the  e\hiliiiion  of  the  usual  tests,  or  of  evaporation  and  deflagra- 
tion, which  are  sometimes  had  recourse  to  in  order  to  separate  the  a 
from  the  organic  substance*  with  which  it  mai   have  bei  n  mixed. 

"  I  had  tlo'  satisfaction  of  finding,  on   trial,   that   my  anticipations 
were  realized;  and  thai  I  was  thus  able,  not  only  to  separate  very  minute 
quantities  of  arsenic  from  gruel,  sou]),  porter,  coffee,  and  other  aline 
liquors,  but  that,  by  continuing  the  process  a  sufliei.-ut  length  of  Ii 
could   'iiiaiii.iie    the  whole  of  the  tirsenic   in   the   state  of  ursenu. 
hydrogen,    cither   pure   or,   at    most,    only    mixed   with    an    excess  of 
hydrogen. 

•    If  this  gas  be  set  fire  to  as  it  issues  from  the  end  of  a  jet  of  fine 
bore  into  the  common  air,  the  hydrogen,  at  the  more  combustible  ingre- 
dient, will  burn  first,  and  will  produce  aqueous  vapour,  while  the  ai 
will  be  deposited  cither  in  the  metallic  state,  or  in  that  of  nxseniou 
according  as  it  is  exposed  partially  or  freely  to  the  air.      The  t 
diiion  i*  brought  about  by  holding  a  piece  of.  cold  window 
to  and  in  contact  with  the  flume,  when  a  thin  metallic  film  will  be  irnnir- 
ilialely  deposited    on    its  surface;  and  the  latter,  by  receiving    the   liana 
within  a  glass  tube  open  at  both  ends,  which,  in   half  a  minute,  will  he 
found  I"  be  dimmed  by  a  white  pulverulent  sublimate  of*  arseniou*  acid, 
liy  directing  the  flame  obliquely  within  side  of  the  tube,  it  strikes  a; 
the  glass  and   deposits   the  arsenic   partly  in  the  metallic  state.      In  this 
case,  if  the  tube,  while  still  warm,  be  held  to  the  nosi  uliar  odour, 

somewhat  resembling  garlic,  which  is  one  of  the  characteristic   texts  of 
arsenic,  will   be   perceived.     Arsenurettcd   hydrogen    itself  has  pre 
the  same  odour,  but  considerable  caution  should  be  used  in  smelling 
as  every  cubic  inch  contains  about  a  quarter  of  a  grain  of  arsenic. 

"The  requisite  apparatus  is  as  simple  as  possible;  being  a  glass  tube 

opeu  at  both  ends,  and  about  three  quarters   of  an  inch  in   its   internal 

diameter.     It  is  bent  into  the  form  of  a  siphon  (aa.  fig.   1),  the  il 

leg  being  about  five  inches,  and  the  longer  about  eight  inches  in  length 

J  .-.ronwock    A.    ending  in  a  jet  .A  Vv.w  W« .  v...-~>  s  wi«\s  fexausji    i 

hole  made  in  the  axis  of  a  soft  w\u,  -swiyA  ccytV,^\"ifc"*v'a.\a»  **,■*  * 


, 
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opening  of  the  lower 
the  tube,  and  may  be 
ler  secured,  if  requisite,  by 
tie  comm  iiiue  Intei 

IX   the  apparatus  when    in 

in   an  upright    position,  a 

is  mail.-  in  thu  wooden 
t  c  for  the  reception  of 
b.ivcr  pari  of  the  pillar  d. 
a  groove  in  cot  in  the  top 
e  same  block,  to  roome  tie 
of  tlie  robe  mi.  Two 
!c    slip*   re,  .111     1    un    the 

of  a  common  bottle  of 
1  rubber,  keep  the  take 
in  its  plneo. 

The  matter  to  be  rabmitted 
lamination,  and  supposed  to 
liu   arsenic,     if    not   in    the 

•tot.',    u.  b  m  pastry,  pttbV 
,  or   bread,  &c,    most  be 
.1    with  two  or   three  fluid  ounces  of  clean  water,  for  ■  sufficient 
!i  of  time. 

mixture  so  obtained  must  then  be  thrown  on  a  filter  to  separate 
nore  solid  parts:  thick  soup,  or  the  contents  of  the  stomach,  may  be 
*d  with  water  and  alto  filtered;  but  waicr-gruel,  wine,  spirits,  or  any 

of   111. ilt.    Ii.[ii..i    and    meh   like,  or   tea,  coffee,   cocoa,   &c,   can  be 
ited  on  without  any  previous  piocem 
'•  when  the  apparatus  is  In  lir  used,  .1  bit  ofglaw  rod,  about  an  inch 

I  to  he  dropped  into  the  shorter  leg,  and  this  is  to  be  followed  by  a 
1  of  clean  sheet  zinc,  about  in  inch  and  a  half  long  and  half  an  in.  Ii 
,  Dtttt  doable,  so  that  it  will  run  down  the  tube  till  il  II  stopped  by 
"I'jllass  rod  first  put  in.  The  stop-cock  and  jet  are  now  to  bo 
ted,  and  the  handle  is  to  be  turned  ho  .m  1.1  leave  (he  cork  open. 
Huid  to  be  examined,  having  been  previously  mixed  with  from  a 
un  and  I  half  to  three  drachms  of  dilute  sulphuric  acid  ( 1  mid  and 
,t«r),  is  to  be  poured  into  the  long  leg,  till  it  stands  in  the  short 
about  a  quarter  of  an  inch  below  the  bottom  of  the  cork.  Ilub- 
of  gns  will  soon  he  seen  to  rise  from  the  sine,  which  are  pure 
ogen  if  no  arsenic  be  pmstDl  j  but,  if  the  liquor  holds  arsenic  in  any 
in  solution,  tin   jfiis.  will  he  arseuiircttcd  hydioycn.      The  first  pnr- 

are  to  be  allowed  to  escape,  in  order  that  they  may  carry  with  tin m 

mall  quantify  of  common  air  left   in  the  apparatus;  after  whi.di   the 

■  bo  closed,  and  the  gas  will  be  found  to  accumulate  in  the  shorter 

Bg  the  Huid  up* the  longer  one,  till   the  liquor  has  descended  in 

ihort  leg  below  the  piece  of  zinc,  when  all  further  production  of  gas 

'  ' ■•I.--.-.       There  it  thus  obtained  a  portion  of  gas   subject   to  the  prcs- 

of  a  column  of  fluid  of  from  seven  to  eight  inches  high :  when,  tliere- 

top-eodk  h  opened,  the  gas  will  be  BNMJ&K&  ttVfifc  ssstan  fcviwi 

gb  the  jet,  and,  on  igniting   it  as  it  issues  (w\wi\\  vwtafc.  V:  bwbfc 


:  or  lotsOMSG. 
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horizontal! «  a  pii 
a  munrriu  to  recn 
)  will  be  found  di 
of  the  atmosphere  briat.  4 

the  process.      If' 
it  iiii  has  a  very 
sailed  in  the  first  a 
jet  onch  is   the 
perfectly  dear,  and  fm\ 


m  the  form  of  arsenious  I 
to  half  ;in  inch  in  I 
Xandei^ht  or: 

jet  of  gas,  iu  sacl 
and  that  die  i 
cxTdurd:  the  tul"?  will 

in  proportion  to  the 


I  a)a«  -ah*  it  h«hl  at  aa  assale  af  abort  forty-fire  d 

I  of  th«  presence  of 
sarnie  will  be 
the  part  nearest  where  the  flame  impi 
add  at  a  A  art  distance  from  it, — and  th 
«aa  W  rwaaSr  aae>4  at  ejthcr  cad  of  the  tnbe  in  v 
ha.  Wen 

is  wwmrj,  the  *ai 
the  abort  hash  •«  tbr  twhe,  aad  b  thus  again  bran 

i  af  which  a  &eah  wppl  J  is  soon 
1W  «at,  **  III  "a,  either  of  the  procentrs  before 
wj  pre  fresh  awtearissat  af  the  prmnu.  of  the  arsenic  whkh 

I ;  and  it  will  he  easily  per- 
'  We  tif  latii  as  often  at  may  he  required,  at 
nstrftW    j  I,  |,i i.  tdsao  farther  praam can  he  obtained. 
"  *'he*  certaxa  anxed  or  sosjaawjad  Bssaort  are  operated  on  in  this 
,  a  great  eaan&rr  af  froth  is  throws  op  into  the  tube,  a  kid 
if  ca-ae  a  Bale    ■  tanna-m I  by  chotaag  the  jet.     I  hare  found  thb 
i  with  the  oaoteats  of  the   uHiuiA.  with  wine, 
porter,  tea,  r  ifli  l  ,  or  soap,  and,  indeed,  with  all  macDaginoas  and  allm- 
samoon  mutton*.     The  nraas  I  adapt  to  prerent  this  effect  from  taking 
place,  or,  at  least,  for  checking  it  hi  a  great  laianan.,  is  to  grease  or  oil 
the  interior  of  the  short  limb  of  the  apparatus  before  introducing  tbeiab- 
itaaee  to  be  examined,  or  to  pat  a  few  drops  of  alcohol  or  aweet-od  onrt* 
onrfare  preTiooaiT  to  introducing  the  wop-cock  and  its  appendage*,    I 
bare,  howrrrr.  found,  if  the  tube  be  eTer  so  fall  of  froth  in  the  first 
tn»tance,  that,  in  an  hour  or  two.  if  left  to  iuelf,  the  bobbles  boast,  aal 
the   tatmor  of  the   tnbe  become,  clear  without  at   all    aSectiac   the 
results.  ^ 

u  In  case*  where  onlr  a  small  qaantitr  of  the  matter  to  be  i  isiaaiil 
canbeobtatned,  I  bare  found  a  grcT^Te-ieoco  in  om*  thT-mU 
(jam  bucket  (g,  fig.  2).     Undcr  ^  citxnlMUnce6f  ^  J^f  £LT£< 
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filled  up  to  within  an  inch  of  the  sliort  rod  with  common  water, 
allow  room  for  t  «lii.  li  must  be  attached  to  the 

See.  hy  means  of  a  little-  plaiina  wire;  a  liit  or  two  of  xinc  it  to  be 
into  the  bucket,  with  a  small  portion  of  the  matter  to  be 
and  three  or  tour  drops  of  diluted  sulphuric  add  (acid  2, 
14);  and  the  whole  is  then  to  be  intradural  into  ihc  mouth  of  Ute 
nb  of  the  tube.  The  production  of  gn*  under  this  arrangement  i* 
slower,  and,  of  course,  requires  more  time  to  fill  the  tube,  than  in 
cose ;  but  the  mode  of  operating  is  precisely  the  same, 
it  ii  of  great  advantage,  when  lu  >1iiiiiitity-  of  arsenic  present  is 
■mute,  not  to  allow  the  hydrogen  to  l»c  evolved  too  quickly,  in 
to  giro  it  time  to  take  up  the  am 

"  A  slender  glass  funnel  will  be  food  of  service  when  :u  much  on  a 
(-spoonful,  or  even  a  tea-apoonful,  of  naJtet  can  be  obtained  for 
■nation.  In  this  ease,  the  tube  is  to  be  partly  filled  with  common 
•t,  leaving  a  sufficient  space  for  the  substance  to  be  examined ; 
»  of  xine  is  to  be  suspended  Emm  the  cork  by  a  thread  or  wire,  so  as 
tag  in  the  axis  of  the  tube  ;  and  the  fluid  to  lie  »p<  r.ited  on,  baring 
Lottalf  been  mixed  v.irli  dilute  sulphuric  acid,  is  then  to  be  poured 
ugh  the  funnel  carefully,  m  as  to  surround  the  xinc,  avoiding,  a*  far 
sssible,  to  mix  it  with  the  water  below,  and  the  stop-cock  and  its 
indugc*  arc  to  be  replaced  in  the  mouth  of  tin     tul»   ;   the  production 

!ri;,i.-  stated,  and   the    iiI'mIc  of  iiiaiii|uihiting 
it    i-   exactly  the   same  as   described  in   the  foregoing  part  of  this 

"*  It  will  be.  necessary  for  ma,  in  thai  place,  to  explain  the  method* 
iploy  after  each  operation,  to  determine  tin-  Integrity  of  the  instra- 
t,  so  as  to  satisfy  myself  that  no  arsenic  remains  adhering  to  the 
*  of  the  tube,  or  to  the  cork  and  its  appendages,  before  I  employ  it 
other  uperution. 
Alter  washing  the  apparatus  with  clean  water,  n  piece  of  tine 
dropped  in,  and  the  tube  filled  to  within  liulf  an  inch  of  the  top 
short  limb;  two  drachms  of  diluted  sulphuric  acid  ore  then  poured 
nd  the  stop-cock  and  cork  secured  in  its  place;  hydrogen  gas  will  in 
case,  as  before,  be  liberated,  and  fill  the  tube.  If  the  gas  as  it  issues 
the  jet  be  then  inflamed,  and  a  piece  of  window-glass  held  over  it 
•fore  described,  and  any  arsenic  remains,  it 
be  rendered  evident  by  being  deposited  on 
(bus;  if  so,  this  operation  must  be  repeated 
1  gloss  remains  perfectly  clean,  after  having 
t  posed  to  the  action  of  the  gas. 
lien  I  have  had  mi  opportunity  of  working 
large  a  quantity  of  mixture  as  from  two 
pints  (imperial  measure),  I  then  have 
ycd  the  instrument  (fig.  3),  which  is,  indeed, 
slight  modification  of  one  of  the  instun- 
light  apparatuses,  now  so  well  known 
useil  foe  obfaMlring  fire  by  the  aid  of  a 
m  of  hydrogen  gas  thrown  on  spongy  pluti- 
It  will,  therefore,  be  of  importance  on\y 


for  me  to  describe  thr    alteration   which    I    male*  when    I  cmjil 
for  the  purpose  of  detecting  arsenic.     In  the  I  I  muni 

tli.it  I  In-  outer  vessel  a,  which  I  use,  hold*  full  four  pint*,  and 
thi.-  jot  of  the  stop. cock  is  vertical,  and  its  orifice  is  t 
larger  than  in  the  instrument  a*  generally  made  for  sale,  and  also  la* 
there  is  a  thread  or  win  attached  loth*  cork  of  the  -top  -cock  b,  far 
pending  a  piece  >if  »inc  r,  « ithin  the  bell-glass. 
"With  an  instrument  of  this  description  I  hare  operated  on  eer 
grain  of  arsenic  in  tw  i-nty-.iglit  thousand  grains  of  water  (or  four  impend 
pint--),  and  have  obtained,  therefrom,  upward*  of  one  hundred  distinct 
mi  i  ill!<     ii  ..-nicjd  crusts. 

"Similar  results  have  bl  I  ti  obtained  with  perfect  success  from  (1  ret 
of  n  i ;   thick  soup,  the  same  quantity  of  port  nine,  porter,  gmti 

tea     coffee,   \r.  &C. 

"  It  must,  however,  he  understood,  that  the  process  was  allowed  to 
proceed  but  slowly,  md  thai  ii  Matured  several  day-  I"  fort  the  mixture 
used  ceased  to  give  indication  of  the  pre.sei.ee  nf  and  id»,  a 

much  larger  [lortion  of  Sine  and  sulphuric  acid  was  employed  from  tine 
to  time,   than  when  working  with  tin-  small  beat  tube  apparatus,  inciia- 
sequence  of  the  largo  quantity  of  matter  operated  oa  under  this  arrange- 
.  mint. 

"  With  the  small  apparatus,  1  line  obtained  distinct  metallii  rrtwu, 
when  operating  on  so  small  a  quantity  im  one  drop  of  Fowler's  soluticot 
of  arsenic,  which  only  contain*  1  120th  part  of  a  grain. 

"  The  presence   of  arsenic   in  artificial  orpiment   and  realgar,  ia 
Schuele's  green,  and  in  the  sulphuret  of  antimony,  may  be  readily 
by  this  process,  when  not  more  than  half  a  grain  of  any  of  tho*- 
pounds  is  employed. 

"  In  conclusion,  I  beg  to  remark,  that  although  the  instrwm 
have  now  finished  describing,  are  the  form  I  prefer  to  all  that  I  haw 
employed,  yet  it  must  be  perfectly  evident  to  any  one,  that  man; 
simple  nnangeincnts  might  be  contrived.      Indeed,  I  may  say  unequivo- 
cally, that  there  is  no  town  or  village  in  which  sulphuric  acid  and  lit* 
can  be  obtained,  but  every  house  would  furnish  to  thi  iou  expiri- 

mcutalist  ample  means  for  his  purpose;  for,  a  two-ounce  phial,  with 
a  cork  and  piece  of  tobacco-pipe,  or  a  bladder,  with  the  same  arrange* 
no  tit  fixed  to  its  mouth,  wight,  in  cases  of  extreme  necessity,  he 
employed  with  success,  as  I  have  repeatedly  done  for  this  purpose. 

"  The  only  ambiguity  that  can  possibly  arise  in  the  mode  of  ojierating 
above  described,  arises  from  the  circumstance,  that  some  samplca  of  the 
zinc  of  commerce  themselves  contain  arsenic;  und  such,  when  acted  i 
by  dilute  sulphuric  acid  give  out  arsenuretted  hydrogen.     It  is,  therefore, 

ii,     -      .,-  I'm    tin    opeiiitoi    to    be  certain  .if  tie-  purity  of  the   UH   whidi 

he  employs,  and  tills  is  easily  done  by  putting  a  bit  of  it  into  the 
apparatus,  with  only  some  dilute  sulphuric  acid;  the  g&e  thus  obtained 
is  to  be  set  fire  to  as  it  issues  from  the  jet;  and  if  no  metallic:  film  is 
deposited  on  the  bit  of  flat  glass,  and  no  white  sublimate  within  the 
open  tube,  the  zinc  may  he  regarded  as  in  a  fit  state  for  n 

During  the  Bristol  Session  <A*  \n«  WvUsV  ksMraaiOBB^xbe  mbj 
aneuicol  poisons  was  brought  before  foe  QiMnvsa  «edtatoV»)1oa  .^ 
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eity.  Tie  elaborate  paper  read  Uy  this  gentleman  was 
the  display  of  infonnali'.:  :n  ute  perception,  and  dee 
ol.  As  Mr.  Herapath  was  acquainted  with  th.-  process  of  .Mr. 
Jlarsh,  he  describes  it  to  be  "  one  of  the  m<mt  elegant  that  can  lie  con- 
ceived ;  nt  tin;  mine  time  that  it  in  one  of  the  most  sensitive."  When 
w*  consider  tin.'  time,  the  place,  the  speaker,  and  the  audience  he  was 
addressing,  it  is  scarcely  powibU  to  iangiaa  a  higher  or  more  gratifying 
eulogiuui.  jlai.v  if  Mr.  Ilerapath's  own  remarks  were  too  valuable  not 
10  be  preserved.      Among  Others  he  observed  that : — 

Arsenical  poison-  an  obtained  with  so  much  facility,  and  tlu-ir 
operation  is  *o  deadly,  tluit  they  are  tilt  principal  means  resorted  to  by 
secret  poisoners.  It  becomes,  therefore,  essential  to  the  safct  ol  Hit 
comn  hat  every  new  fact  rotating  to  their  administration,  ope- 

ration,  or   dotal  lion,  should  be  made  known.      Few,  if  any  well-authen- 
ticated cases  hare  been  published   in   which  death  was  occasioned  bJ 
realgar,  or  red  arsenic,  but  the  Burdock  easa  was  one  of  this  kind.     It 
will,  perhaps  be  remembered  that  die  victim.  Mi-    Smith,   had  been 
buried  fourteen  monthlj    that  Upon  exhumation   urpiincnt  was  found    in 
tomnch,  and  the  body  was  portly  converted    into  adipoctre*.     In 
prosecuting  hi.--  experiment!  in  this  ease,  he   conceived  1 1 1 « •  idea  of  identi- 
fying the  poison  found  with  that  sold  to  the  witness  Evans,  by  Hobbs,  the 
druggi.-t.   by  means  of  an  impurity   he  discovered   in   the   poison   ft'  t lu- 
ll I:       Willi  this  view   he  purchased  some  out  of  the  sanii!  box,  and 
requested  that  it  might  l>c  of  the  nBU  kind  a*  that  wild  the  prisoner's 
agent.     It  then  transpired  that  th.-  bos  emu. lined  three  different  suit- 
es mixed  together :   white,  yellow,  and   red  arsenic;   the  two  torim  i 
in  small   lumps,    lie  in   powder;   and   that   n  was   the   powder  of 

li'.ilgar  only  whieh  ha<l  bei-n  ;i. i  11 1 i n i -- 1 , -t ■  -.1 .  although  it  RSS  ntu :■  -n! -l.-.ilv 
found  as  yellow  orpiment  in  the  exhumed  body.  In  tracing  the  possi- 
bility of  change,  he  found  that  two  agents, — sulphuretted  hydrogen  ;m  I 
ammonia,  would  either  of  them,  convert  realgar  into  orpiment.  Now,  a*  it 
was  well  known,  that  both  of  these  gases  were  evolved  during  putrid  de- 
composition, there  could  be  no  difficulty  in  accounting  for  the  change 
of  colour.  But  to  place  the  matter  beyond  all  doubt,  he  made  a  direct 
experiment  by  poisoning  an  animal  with  realgar,  and  found  that  after 
action  it  bi  came  changed,  as  in  the  case  of  Mrs.  Smith.     It  would, 

perhaps,  be  I llected,  that  the  conviction  of  the  prisoner  was  mainly 

owing  to  the  evidence  of  a  little  girl,  who  deposed  that  she  saw  Mrs. 
Burdock  put  a  powder  into  some  gruel,  and  afterwards  administer  it  to 
th.  At  the  time  considerable  doubt  was  entertained  of  the 
truth  of  In  r  evidence,  from  its  being  invariably  precise,  even  to  a  word ; 
and  also  from  the  difficulty  of  believing  that  any  person  would  be  found 
vi  fool-hardy  as  to  mix  and  administer  poison  before  a  child,  and  that 
child  a  Stranger.  But  what  he  had  stated,  proved  to  demonstration  that 
her  evidence  was  correct,  for  she  said  the  gruel  given  '•  was  of  a  n 
red  colour;"  a  colour  she  could  not  have  had  an  idea  of,  unless  she  had 
.i,  as  nothing  had  transpired  of  red  arsenic;  aud  hod  she  invented  a 
tale  to  account  for  the  appearance  of  tho  body,  or  had  she  spoken  from 

•  Arti/rxvrr .-  snfmaJ  matter  converted  spontaneous^  Into  a »i\>«Vm»i»  wnssAs.'e&X-'j 
"-  fijumui-d. 
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what  she  had  heard  from  others,  she  would  have  deposed  to  it 
a  yellow  colour. 

l-'rom  what  had  occurred,  therefore,  it  was  clear,  that  the  realgar  of 
the  -,lt<ijis  would  cause  death.  That  half  an  ounce,  given  at  twice  (by  tie 
l>ii ■.nner'»  confession),  wag  sufficient  for  that  purpose.  That  realgar 
became  orpimenr  during  pntr<-fiwtion.  That  realgar,  like  arsenious  arid, 
had  a  tendency  to  control  putrefaction,  and  convert  bodies  into  adipoctrt. 
Durinp  the  experiments  upon  this  case,  he  found  th.-n  the  microscopic 

•Jfttfl I'  testing,  which  was  first  introduced  by  Dr.  VYoUastoa,   ui 

which  lie  (Mr.  If.)  constantly  followed,  could  he  made  to  improve  the 
very  beautiful  reducing  proce-s  proposed  by  Dr.  t'hri->tisou ;  and  alto 
furnished  an  excellent  method  of  proving  to  the  jury  the  presence  rf 
arsenic  He  would  suppose  that  the  whole  of  the  organic  matter  hod 
been  decomposed,  as  he  did  it,  in  boiling  nitro-muriatic  acid :  that  pnUHh 
had  been  added  in  excess  to  prevent  thfl  injnriooi  effects  of  mineral  acid 
upon  sulphuretted  hydrogm;  and  that  then  a  slight  excess  of  act-tic  ucid 
bad  been  poured  in.  and  the  sulphuret  of  arsenic  precipitated;  if  this  were 
reduced  to  the  metallic  state  in  Ueizel ins \s  tube,  and  then  oxidized,  as 
1 1  eummeuded  by  Christison,  it  was  in  the  state  in  which,  in  -iiKse<|uent  ex- 
periments, his  modification  of  Dr.  Wollaston's  practice  was  beneftcul. 
Instead  of  putting  t  li<-  few  drops  of  Rotation  i»f  arM-niousncid,  thus  obtained, 
bltO  K  -:|  -tubes  to  apply  the  re-agents,  he  used  a   china  tablet.  ; 

applied  a  drop  of  the  solution,  and  then  a  little  ammoniacal 
copper,  the  green  of  Scheclc  became  evident,  from  thi-  contrast  <if  colour 
with  the  white  plate;  but  even  that  might  be  improved  by  guiding  the 
coloured  drop  by  means  of  a  glass  rod  down  upon  a  piece  of  white 
blotting-paper,  previously  placed  on  n  flat  chalk-stone,  which,  by  absorb- 
ing the  solution,  removed  any  excess  of  the  blue  re-agent,  which  WJ 
always  liable  to  overpower  the  colour  of  Scheele's  green,  while  it  lei 
latter  on  the  paper;  when  dried  it  could  be  introduced,  as  he  usually 
did  it,  into  a  sealed  tube,  which  could  be  marked  with  a  dial 
in  the  hand-writing  of  the  experimenter,  ready  for  identification  before 
a  jury.  He  felt  satisfied  that  1 -10,000th  of  a  grain  of  amnions  arid 
might  be  rendered  evident  by  this  means.  The  other  two  re-agents, 
ammoniacal  nitrate  of  silver  and  sulphuretted  hydrogen,  could  be  applied 
upon  the  plate  in  the  same  way,  and  when  dried  could  bo  «mila.-ii 
i  in  losed.  In  all  cases  where  a  highly  oxygenating  process  waa  followed, — 
for  instance,  where  the  mixture  was  boiled  in  nitro-muriatic  acid,  or 
where  deflagration  with  nitre  was  practised, — the  arsenical  compound  was 
converted  into  arsenic  acid,  and  in  passing  sulphuretted  hydrogen  (after 
the  usual  precautions),  the  first  portion  of  the  gas  was  decomposed  by 
giving  hydrogen  to  the  oxygen  of  the  arsenic  acid  ;  consequently  sulphur 
fell  mixed  with  sulphuret  of  arsenic,  but  so  extremely  light  that  it  took 
some  hours  to  deposit;  after  which  the  mixed  deposit  could  be  collected 
together,  and,  upon  reducing  it  to  metallic  arsenic,  the  sulphur  would 
be  separated :  for,  from  being  more  volatile,  it  waa  found  above  the  crort 
of  metal,  and  in  the  oxidizing  operation  it  formed  sulphurous  acid,  and 
disappeared  while  the  arsenious  acid  condensed. 

/(  sometimes  happened  that  aneioc  w«  enwtaiued  in  substance* 
which  prevented  the  ordinary  processes.  faovaWvav,  Wfiww  -mmw. 
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in  the  case  of  Sophia  Editor,  "ho  was  convicted  at  the  March  assizes,  at 

n§;  her  husband.     He  had  found  ■  h  of 

a  grain  in  the  duodenum  (the  contents  of  the  stomach  bud  been  thrown 
by  the  surgeon  who  examined  the  body,  under  the  belief  that  an 
band  in  the  stomach  wn»  sufficient  to  account  for  death):  the  only 
matters  .brought  to  him  for  examination  were  a  few  grains  of  bacon 
■Craped  from  the  bottom  of  a  frying-pan.    In  the  fat  he  could  find  no 
i  ami  the  potato  being  nn  ami/lacmux*  substance  it  nw  in  viiin  to 
usual  re-agents,  or  ..filtered  solution.     Ii<   therefore  pro- 

it  into  Belted  nitre;  when  it  was  deflagrated,  diluted  acetic  acid 
'as  added  until  the  carbonate  of  potash,  proceeding  from  the  deflagration, 
wo*  supersaturated.  Sulphuretted  hydrogen  turned  it  yellow,  and  upon 
deposition  and  subsequent  treatment  in  the  way  he  had  alluded  to  before, 
1  enough  to  take  to  a  jury  specimen*  of  the  reduced  metal  of 
anamjnm  acid ;  Beheele'a  green,  arsenite  of  silver,  and  orpitnent,  were  made 
from  it,  although  he  felt  satisfied  that  the  reduced  arsenic  was  not  more 
than  1-llKMh  of  a  grain.  It  hud  been  »iid  by  the  dying  man  that  his 
wife  had  fried  potatoes  in  this  pan  for  him,  and  he  had  not  been  well 
since.  The  prisoner's  witness  proved  that  the  pan  liad  subsequently  been 
wiped  and  awed  to  fry  bacon,  which  hail  been  catCH  with  impunity  by  two 
parsons,  exclusive  of  the  prisoner,  who  bad  herself  "  eaten  a  bit  aj  big  ua 

j"  yet,  enough  had  been  left  ad  the  pan  to  prove  her  ft 

which  her  confession  ultimately  acknowledged. 

Although  nitre  afforded  ttll  excellent  means  of  removing  all  organic 
lfnrttffl'l  and  thus  leaving  the  operator  free  from  all  embarrassment,  yet 
it  could  not  be  depended  on  tor  ■<  quaatitBtive  analysis,  as  a  certain 
proporti<in  is  volatilized  during  the  process;  this  loss  might  be  redu. ■■  .1 
by  putting  a  little  nitre  in  the  solution  before  evaporating  to  dryness. 

The  r.c.nt  j.l.ni  of  iliscnvering  arsenious   acid,  by  converting  it  int 
urettwl  hydrogen,  tod  ilcpocing  the  arsenical  crust  during  its   con 
ustion,  is  the  most  elegant  that  could  be  conceived :  at  the  same  time 
it  is  the  most  sensitive  ;  but  it  would  require  a  few   modifications 
to  make  it  the  best  for  exhibition  to  a  jury.      First,  it  was  essential  that 
the  zinc  used  to  procure  hydrogen  should  have  been  treated  by  the  expe- 
rimenter in  the  same  way  without  arsenic;  otherwise  the  counsel  would 
embarrass  the  witness  by  asking  if  he  was  certain  that  arsenic  was  not 
mtained  in  the  zinc;  and  next,  the  metallic  crust  should  be  so  received 
as)  to  be  kept  from  atmospheric  air,   otherwise  it  would  lose  its  lustre  by 
paining  into  the  "fly-powder"  of  the  Germans.      He  had  found  it  best 
proceed  thus: — instead  of  a  plate  of  glass  to  cool  the  flame  and  receive 
onvt,   he   used   one  of  mica,  with   three  drops  of  water   In  mania 
places  on  one  of  its  surfaces;  if  the  flame  wan  allowed  to  plav  under  one 
of  those  drops,  the  evaporation  of  the  water  kept  the  part  cool,  and  the 
crust  was  thicker,  while  the  risk  of  fracture  was  avoided  ;   (Inn  byinveil- 
ing  the  plate  and  holding  the  drops  ill  sin.  i  isi.ni  some  little  height  over 
the  flame,  they  became  solutions  of  arsenious  acid,  and  could  be  test 
with  three  re-agents  as  before  stated;  and  if  it  was  necessary  to  make, 
quantitative  experiment,  the  product*  of  the  Some  could  be  eondum 
a  large  globe,  the  arsenious  acid  dissolved  ami  precipitated  by  sulphu- 

*  .tmy/acetiut,  lngli\y  pulvvctavn,  hVatcVVkVe . 
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A  hydrogen.      Tin-  part   bf  fa   plate   "f  mica,   containing  the  cro«, 
■tabid  linn  In  i  ni  r.fl",  mill  introduced  iulo  glass  tube-  I 
n|..  Ilk :•  1 1 1 ■•   iKpi  of  blotting-paper,  containing  the  coloured  results  of  the 
fa-agent*. 

We  think  it  scarcely  possible,  ■ » ■n.iinly  Dol  M0MBJF  tor. my  practical 
purpose,  tint  i  in-  nrninMM  of  examination  irbiob  bam  been  ietaued  can 
m  1»    improved  upon.     Detection,  or  the  no  athttacta] 

proof  "f  tin-  ii'ni  '  \i-i-  nir  of  tlic  poison,  in  all  case*  of  inquiry,  i*  now 
certain.      Furnished  with    thin  BBerring  (est,  El  ma v  be  laid  that  in  a 
:iv  in  which  the  inquest  of  the  coroner  is  established,  then  can  be 
no  secret  poisoning.  And  it  may  added,  tli.it  if  the  knowledge  of  this  tc 

universally  disseminated    lln-n-  will   probably  In-  no    attempts    to   commit 

this  crime. 

Hut  valuable  as  this  certain  detection  of  the   fact  when   committed 

i-,  i in-  prevention  of  the  miaeiui -f  must  he  admitted  to  be  -iili  not 
Th-   few  precautions  which  our  retail  druggists  make  use  of  in  their  nlc 
of  poisons,  are,  no  doubt,  useful  a<  far  as  they  go,  but  th*J  are  note 
fur  their  inefficiency.     The  following  suggestions  of  MM.  ( Ihcvallier  and 
Bon  da  Loury,  which  these  gentlemen   lately   submitted    to   the    FVl 
Minister  of  Justice,  with  the  humane  intention  of  rendering  the  crime  of 
poisoning  less  frequent,  will,  therefore,  certainly   deserve   i 
the  learned  corporations  in  this  country,  whose  duty  it  is  to  watch  owr 
iln-  interests  of  this  In-  in<  li  of  public  safety;  and  we   .ire    confident  thai 
ninny  of  the  individual-:  who  dispense  these  deadly  Articles*  to 
f. -How-creatures  will  adopt  some  of  the  BUggestions,  without  waiting  for 
the  compulsory  statute  of  the  Hall  or  College. 

M.  t'heN.illicr   and   his  colleague   are    of  opinion  that    poSsonillg 
would  he  rendered  less  frequent  if  it  were  required,  by  authority,   il> 
poisonous  substances  should  have  either  taste  or  colour  oommun 
rln  in.  sxoept  in  llie  few  cases  where  it  might  absolutely  destroy  their  im 
in  the  arts. 

Thnt  the  white  arsenic  intended  for  steeping  of  corn,  should  be  D 
with  aloes  in  powder,  in  the  proportion  of  ten  parts  aloes  to  tii i .- 

Tliat  the  arsenious  acid  used  for  external  applications,  by  • 
surgeons    and  farriers,  and  by  others    in  their  treatment  of  the   itch, 
should  be  prepared  in  the  same  manner. 

Thill  the  arsenious  acid   intended  to   poison  rata,  mice,  &■'..  should 
be  mixed  with  Prussian  blue  or  soluble  indigo.  In  the  proportion  of  m 
parts  acid  to  ten  colouring-matter. 

That  the  metallic  arsenic  in  powder,  sold  for  the  destruction  ol 
should  be  mixed  with  a  tenth  of  its  weight  of  soluble  blue. 

If  these  precautions  were  universally  adopted,  it  is  highly  probable 
i hat  these  gentlemen  are  correct  in  thinking,  "that  in  numerous  ciwn 
taste  imparted  to  food  in  which  poisonous  substances  had  been  mingled, 
would  be  sufficient  to  warn  the  intended  victims,  and  save  them  from  the 
danger  to  which  they  were  exposed  ;  and  that  in  other  cases,  coin 
given  might  have  a  similar  salutary  effect." 

*   Wc  are  euro  tliey  will  be  appreciated  I  not  suffer  them  on  his  prominc*,  noil  who 
by,  at  least,  one  in  the  trailc  -  we  mean  the  \  Ws  \mct\W&  wcv  V*  \\*  ...  ehi*. 

mathim  druggist  of  Barnstaple,  who  wi\V\  rueAxre,  "tso  Ouut  Kcts.  «n.x,  vuxC* 


'.'i  ESI  I0N8  FOB  SOLUTION  RELATING  TO  METEOROLOGY, 
HYDROGRAPHY,  AND  THE  ART  OP  NAVIGATION, 

It'.     If,    AllAOU. 
(('■•nUiiiiixl  from  |i.  333,  vnL  L] 

- juiiip^  of  Aix,  in  Provence,  hare  suggested  to  me  a  plan  of  e x- 
i  F  think  it  proper  to  insert  a  notice,  as  very  prv 
t)i>-  physic  ll  i  "i  'it tone  on  which  it  is  founded  may  be  met  with  in  other 
\< 

town  of  Ait,  in  Provence,  poskrvteu   butbs   of  thrnmiJ    water, 
known  under  Iki     D  una   of  the   Halh*  of  Srstiut.     'II 
•  >v  an  cdihe.-,  llu-  I. nil. ling  of  which  was  completed  in  17"-'-      The  spring 
was  formerly  so  copious,  that  in  the  hut  two  months  of  that  name  year, 

n  amply  rafficieat  tor  the  service  of  upwards  of  1000  bathers.     It 
fully   supplied   Dine  j.  U  of  a  fountain,  and  nine   lath*.      From  the 
17<>7   the    water   hegiui   to  he  less   plentiful,  anil   in   a   few  months 
so  much  <luuiiii:.hi-.l,  that  the  1  st.-iMUlitnent  M  whollynhnndoii.il, 

Other  warm  springs  e\isl  111  th<  tOWO,       at  A* Count   111  the  (iarden 

of  the  Jacobins,  at  the  Monastery  of  St,  Hartholomew.  nt   Li  Tri] 
inlet,  the  Hotel  de  hi  Sclle  d'Or,   the    Hotel  df.  PrinOQB,  \,-.,   .,■. 
the  bottom  of  certain  wells,  such  as  that  belonging  to  SeUT  Houfilloii  (lit 
the  corner  of  the  Hue  He*  Man-hands),  and  some  tanners'  pits.     These 
different  spring*  diminiahad  like  1h.1t  of  Bextim,  ond  eren  more  ntpidu 
Many  of  tlurui,  and.  among  others,  those  of  the  Jacobins,  of  St.  Hartholo-» 
mew,  !,■»  Triperie,  and  Urioulet,  dried  up  entirely. 

During  the  perioil  that  this  dim i tuition  of  many  of  the  spring*  of  Aix, 
Uld  'lie  mi  tin-  destruction  of  some  of  them,  was  going  on,  individuals  1»  igan 
to  turn  to  their  private  advantage  some  ■■■  n  ...pious  springs,  which  they 
discovered  by  digging  to  a  small  depth  in  properties  situateil  a  I i r 1 1  ■  -  dis- 
tance from  the  town,  in  the  territory  of  linnet.  The  idea  tli  i(  these  new 
waters  were  pro  ieelj  the  former  waters  of  the  town  soon  occurred  to  the 
niintl.s  of  many  persons;  hut  the  impossibility  of  decisively  proving  that  lucfa 
MB  tin  fact,  for  a  long  lime  prevented  the  authorities  from  interfering'. 
At  last,  in  1721,  during  tin  dreadful  plague  that,  prevailed  in  I'rovi 
Dr.  t'liieoineau  of  Montpellier,  having  thought  it  expedient  to  order  haihs 
for  the  persons  detained  in  quarantine,  Vauvennrgues.  the  commandant 
of  Aix,  CUM   to   the   following  resolution:  "As  the  warm  baths   of  the 

torn  of  Aix  appear  to  us  necessary   to  wash  and  purity  tin v.dcseeiil 

patients  in  ipiurantine,  and  the  said  baths  have  not  sufficient  iv.it.  1  fa) 
thil  purpose,  on  account  of  the  quantity  that  has  been  withdrawn  from 
the  source  by  various  proprietors  near  it,  we  order,  for  the  good  of  the 

ice,  thai  steps  he  immediately  taken  to  prevent  this,"  ffce.  &e.  I" 
virtue  of  this  order,  the  consuls  caused  the  holes  dug  in  the  district  of 
Barret  to  he  filled  up,  and,  in  tiratli/-hro  ilm/.-.  afiet  this  operation  tb.f 
is  of  the  Baths  of  Sextius  were  augmented  thxot  -fourih-,  and  many 
springs  which  had  become  entirely  dry,  that  of  Grioulct  for  example, 
again  begun  to  How. 


In  May  17*22,  Vauvenargues  baring  been  super- del,  the  lispoi- 
scsscd  proprietor*  pierced,  under  grosDd,  the  works  wh  con- 

structed tin-  year  before,  and  immediately  the  warm  springs  of  thi-  town 
were  scm  to  diminish,  and  even  enttn  Iv  dn  up 

In  duly  1?--  'lie  breaches  » ■  re  filled  up  by  the  vigilance  of  thr 
authorities,  and  the  inhabitants  of  Aix  saw  tin:  waters  reappear.  Tliingi 
continued  in  this  state  for  five  years;  but  in  172"  the  tenants  <■! 
mills  of  BttlTCt  clandestinely  made  n  new  opening  in  the  dam  constructed 
in  17*22.  The  knowledge  Hi'  this  misdeed  was  only  acquired  by  a  fidling 
oft' in  I  In-  .[ii. unity  ill'  water.     In  order  I"  terminate  tli  ntest 

between  pnf  ite  Interest  and  the  general  benefit,  (he  town  passed  an  act 
defining  iln  property,  and  caused  a  stone  pyramid  to  be  erected  upon  it, 
in  1721>. 

To  these  details,  which  we  have  entered  into  in  order  to  establish 
tin  fact,  that  the  waters  of  the  pyramid  of  Barret  feed  the  warm  spring* 
of  the  town  of  Aix,  tra  shall  add,  thai  M.  Dauphin,  locksmith,  assured 
M.  Robert,  a  physician  of  Marseilles,  in  1812,  that  he  witnessed  an  expe- 
riment which  places  the  matter  beyond  a  doubt:  he  stated,  that  lime 
having  been  mixed  with  the  water  in  the  liasin  of  the  pyramid,  the  spring* 
of  ('ours  and  of  Mennes  became  milky. 

Under  the  pyramid  of  Barret,  the  basin  which  th*  water  occupies  is 

also  of  stone;  it  is  about  11^  feet  long  and  upwards  of  (>.}  feet  broad.     In 

t  June  1812,  M.  Robert  sent  down  two  men  t..  ascertain  tin-  temperature 

of  ilie  water;  they  found  it  62"6°  Fahr.     At  the  same  period,  the  baths  of 

Basting  were  at  84-2°  Fahr. 

It  appears,  therefore,  established,  that  the  cold  waters  of  Barret 
become,  at  least  the  greater  pari,  the  warm  waters  of  Aix,  by  travertin- 
the  short  space  which  separates  these  two  points.-  -thai  is  to  say,  a  horizon- 
tal distance,  estimated  in  the  official  memoirs  from  which  we  have  given 
an  extract,  at  about  a  thousand  geometrical  paces*. 

It  will  he  observed  that  we  have  employed  the  word-  Ike  grtatlt 
1'tirt,  and  they,  in  fact,  indicate  precisely  the  question  which  remains  to 
lie  answered.  If  it  could  be  proved  that  all  the  warm  water  of  the  batbi 
Of  Beztius  originated  from  the  cold  water  of  tbe  basin  of  Barret. — tbnt 
the  phenomenon  does  not  consist  merely  of  an  intermixture  which  naj 
take  place  near  the  surface,  between  the  water  of  Barret  and  til 
ordinary  thermal  spring  nearer  Aix, — and  that  in  its  passage  the  fluid  does 
not  become  chemically  charged  with  any  foreign  substance, — the  theory  of 
thermal  spring*  »nuld  have  made  a  decided  step  in  its  progress.  Every 
one  would  then  be  satisfied  of  their  similarity  to  the  sources  of  An 
wells,  the  high  temperature  of  which  is  evidently  owing  to  the  great  depth 
from  which  they  issue. 

Without  pretending  to  devise  the  best  means  of  investigation  whirli 
the  survey  of  the  places  might  suggest,  I  conceive  that  if  permission  were 
obtained  to  withdraw  the  waters  of  Barret,  for  a  few  days  only,  the  prm- 
•  i|ial  question  would  be  solved.  From  the  time  that  the  intermediate 
thermal  spring  between  Barret  and  Aix  should  begin  to  flow  to  Mextiu* 
alone,  there  would  be,  simultaneously,  a  considerable  diminution  of  tbe 
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quantity  of  wal  i  considcr.iMc  ncrease  in  the  twpmiUiini  of  the 

1  comparative  chemical  i  the  respective  mlsa,  if  pa 

formed  with  that  scrupulous  ao.ur.uv  of  which  we  have  now  many  exam- 
would  be  n  i;.  Ii  ten  iting.     Not  should  it  It  forgotten  ton-peat  tli« 
experiment  mentioned  by  thi-  locksmith  Dauphin,  by  employing  linn  ,  01 
ome  tinctorial  matter,  were  it  only  for  determining  the  velocity 
>   tl  ui<l  i  i)  t  lie  subterranean  passages  which  it  traverses,  in  passing  from 
Barret  to  .S-xtiun. 

The  temporary  turning  off  of  the  waters  of  Barret,  is  the  most  di  d 
tive  modi-  of  obtaining  the  solution  of  that  \<-t\  aacienl  problem  of  phj 
*»od  geography  to  which  tlirrni.il  spring,  have  given  rise;  but  should  tin* 
(ion  be  Impossible,  there  still  seems  to  be  a  method  of  attaining  the 
i  r.  The  "".-iters  of  Si-xtius  are  Kid  to  diminish  ill  dry,  and  to  increase 
in  rainy,  weather.  It  is  very  improbable  thai  the  IncroaM  and  decrease 
should  follow  exactly  and  simultaneously  the  same  re!  i  the  cold, 

anil  nearly  superficial,  waters  of  Barret,  and  in  those  of  the  thermal  spring 
neart-r  the  town.    If  a  mixture  of  tliese  waters  do*B  take  place,  we  ought, 
therefore,  to  expect,  that  great  variations  of  temperature  would  bo  observed 
xtins. 

It  may  be  seen,  by  this  single  instance,  how  much  the  authorities 
!  in  BUppHHSJBg  fee  office  of  Inspector  of  Thermal  Waters  uiui.  i 
tin-  idtsl  that  nothing  in  that  department  remains  to  be  discovered.  I 
now  add,  in  conclusion,  that  the  data  on  which  my  plan  of  experiment  is 
{beaded,  have  liecn  di  rived  from  a  manuscript  memoir  presented  til'ii  .  | 
years  ago  to  the  Academy  by  M.  Robert,  which  ha*  not,  in  my  opinion, 
met  with  the  attention  which  it  deserves. 

Mka.n  HbXOHT  op  the  Barometer. — A  felt  years  ago  a  positive 
denial  would  have  heen  given  to  the  assertion,  that  there  is  any  perma- 
nent difference  between  rh.-  Iianimetrii  al  heights  corresponding  to  different 
regions  of  the  globe  at  the  level  of  the  sea.  At  present  such  differences 
are  regarded  a»  not  only  possible,  hut  even  probable.  The  otii.crs  of  the 
Boni'-  therefore  to  preserve  their  barometers  with  the  most  scru- 

pulous care  in  tacit  excelhni    order,  that  all  their  observations,  made  in 
.  port,  may  !"■  compared.     Notice  should  never  fail  to  be  made  of 
the  exact  height  of  the  cistern  of  the  barometer  above  1 1 1 » •  level  of  the  sea. 

Of  tiik  Imlukmic  op  difterent  Winds  on  the  Hiaoiu-  Of  un; 
Barometer. — As  soon  after  the  memorable  discovery  of  Torricelli  as  me- 
teorologists directed  their  attention  to  the  observation  of  the  barometer, 
they  perceived  that,  in  general,  certain  winds  produced  a  rapid  ascent  of 

uercurial  column,  while  the  opposite  ones  produced  a  contrary  effect, 
in  a  manner  as  equally  decided.  The  difficulty  was,  to  il.-ti-niijiir  the 
numerical  value  of  these  influences.  It  was  necessary,  in  order  to  elimi- 
nate entirely  all  transient  and  accidental  influences,  and  to  obtain  the 
true  measure  of  permanent  causes,  to  operate  npon  great  numbers;  it  was 
necessary  to  obtain  long  scries  of  good  observations  made  in  the  same 
locality;  it  was  necessary  to  group  the  winds  according  to  their  precise 
directions;  and,  finally,  to  separate  effects  purely  thcrmometrical. 

Rurckhardt  undertook  this  labour,  availing  himself  of  twenty-seven 
ears  of  observations  which  Messier  bid  made  at  Paris,  from  1773  to 
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1801.     If  wo  designate  bj  the  letter  II.  the  mean  height  of  tlie  baron 
at  Paris,  that  is  to  ny,  the  bright  determined  by  tin-  average  of  a 
observations,  the  means  «Wrt ■•[".iiiliii^  to  (lit-  differ*  ,  actonting 

to  Burckhardt's  calculations,  will  be  as  follows: — 


Houtli      . 

South-west 
Wert       . 

North-wilt 


II,  minus  3,  1 

-  8,9 

—  0,4 
plui     1,3 


K..<   li. 

f** 

l»i  r. 

1  ■•.':!) 

North       .       . 

H.  pi>- 

•••L) 

Nnrtli-coBt     . 

+ 

01S) 

E«st    .     .     . 

+     I,  1 

n>:i 

»-51) 

South-east      . 

+    0,8 

It  will  be  seen,  from  the  mere  inspection  of  this  table,  that  the 
lion  of  the  (rind  occasions  a   variation   in   tli  I    the    Imromeli 

Puis  of  3 ,  1  (123  Eng.  in.)  abon  the  mean,  and  of  2 

in.    below  it,  forming  a  total  variation  of  5""",  7  (2'26Eng.  in.);  amltlui 

the  opposite  winds,  coinhi I  two  bj  two,  give  a  mean  height  whkl 

extreme  cases,  scarce] y  differs  by  half  a  millimetre  (0*19  Eng.  in.) 
the  mean  of  all  the  observations. 

M.  Bouvard  has  presented  to  the  Academy  the  results  of  an  in 
gntion  analogous  to  that  of  Durokhnrdt*  it  is  founded  on  the  obsernl 
.1  the  barometer  made  at  the  Observatory  of  Paris  from  lRHi  to  183), 
and  leads,  in  general,  to  the  same  ■■'inclusions.     By  assigning  t>>  (hi 
letter  II.  the  signification  which  we  gave  it  in  the  preceding  tabt 
ImII  hare  the  following  barometrical  heights,  correspon> I  ing  to  the  diff 
directions  of  the  winds: — 


mm       Y.ng.  In 

South      .     H.  minus  a,  7  (1-46), 
Botjth-weel  _    »,  o  (I-1R) 

—     0,  8  (0-31) 
North-wcrt        pltu  2,  0  (0'78) 


•  •''-.  into,      y.itf.  r«       cnw 

21)44)  North    .     .  II.  plu,  3,  2  I  I  ->7)  .  [*1*9 

2847)  North-east  +•    8,                   (IJOO 

3402)  East    .    .  +    I,  7  (0-C7) .  (IM» 

1633)  Sonth-cnst  Brimu  I,  ^  (0-67) .  (  8J0 


•. 


The  daily  observations  at  niuc  o'clock  in  the  morning,  at  >i t i • 
and   at   three    in    the   afternoon,  have  all  concurred   in  the  format 
these  numbers.     Almost  exactly  the  same  results  will  be  obtained  i 
ploying  only  the  maxima  heights  of  nine  o'clock,  and  the  minima  hi 
nf  three  o'clock. 

In    this   instance,  a.i  well    as   in    tin     table   of  Iturvkhnrdt.  hall'  tin- 
sums  of  the  heights  corresponding  to  the  opposite  winds  are  nearly  equal 
to  II.,  that  is  to  say.  to  the-  total  mean.     The  highest  mean  cffei  I  of  lb* 
wind  is  fl """,  *l  (2"3  Eng.  in.),  which  surpasses  the  result  afforded  I 
observations  of  .Messier  by  1'",  2  (0'47  Eng.  in.) 

Both  these  tallies  tend  to  establish  a  fact  with  which   meteorologist! 
cannot  be  too  strongly  impressed,-  -that  in  mcbi  to  obtain  in  our  climate* 
the  mean  height  of  the  barometer,  it  is  indispensable  to  admit 
calculation  an  equal  number  of  observations  corresponding  to  wit 

opposite  directions. 

The  tables  which  we  have  just  transcribed,  suggest  many  scientifv 
questions;  they  lead  us  to  inquire  in  what  manner  this  influence  of 
on  the  atmospheric  pressure,  varies  with  the  position  of  places,  with  tie-it 
greater  or  less  distance  from  the  sea,  with  then-  latitude,  tic.  In  tin 
mean  time,  till  data  sufficiently  numerous  be  obtained  to  enable  us  I* 
attempt  the  solution  of  these  various  mctcorologie.il  |»m  .1  -|.  in  -.  1  shall  hert 
present  to  the  reader  the  results  of  two  sctie*  of  very  accurate  .1 
which  were  communicated  to  the  AeaAcwj  \vy  "*A>\.  €»&ns*et  a-*\t\>mW. 


«jnB8nu!«H  foji  BOLrrtoN 


re  made  kl  !  of  Artillcf]  i 

i  at  the  Observm  '  irwilles. 


11.  mini*  3,  4  f01M 

—  S,  1  (0-83 

—  *,  B  (••83 
pfw    0,  3  (Oil 


OUrrvalitmt  aJ  Mttt,  fNim  V**'i.j 


Nell,      .        . 

N.irih-«iMt 
K«l      .      . 


_       KM.  1. 

II.  ,J..  a,  4  (01M 

+  t,  1  .  D-K1 

+    1.0    .)«. 

■'•»  0,  H     IK1I 


The  difference  between  die  extremes  is  sensibly  less  than  il 
lions  at  Paris,      At  the  :-aim    I imfl    it   umilil  In-  premature  to  draw 
conclusions  from  tbi»  fact,  which  may  perhaps  be  purely  acci- 

The  following  aeenu  more  decisive:— 


Oitnatitm  at  MaruUla,  (Pit*  »W/., 


Utll-»I»C 

Korth-wi  k 


H.   pl-u   o.fl 

+     0,1 

rniaii  0,  6 

- 


Il      . 
Norlli.«wl 

k*-i  .    . 

*JU«l>-a«t 


II.  —    —     — 
pirn 


Jtu  0,  2  (0D7) 
+    0,  5  (0-19) 


Although  this  table  is  incomplete,  and  founded  on  observations  of 
only  fire  years'  continuance,  and  although  the  north  and  north-east  winds 
are  emir-.  I,  there  n-sulu  from  it  no  let*  important » consequence 

this, — that  if  the  direction  of  the  winds  exercises,  at  Marseilles  any 
influence  on  barometrical  heights,  that  influence  U  very  slight,  und  ought 

of  wind*  of  similar  denominations,  to  hav. 
same  sign  as  in  the  north  of  France.     Thus,  v.  Ml.    if  Paris  the  south- 
west wind  depresses  the  barometer  considerably  below  the  mean,  its  inllu- 

at  Marseilles  i  on  the  other  hand,  the  north-west  wind, 

whieh  causes  a  considerable  rise  in  the  barometer  at  Paris,  is  that  <■ 
produces  the  low,   ;   l  ipreanon  at  Marseille*. 

When  observations  such  :i»  these  hare  been  made  at  many  dil 
tlicy  will  probably  place  meteorologists  in  n  condition  to  explain  a 

omenon  which  has  hitherto  baffled  all  tin  Ax  effiwta. 


Op  the  Diurnal  Variations  of  the  Barometer. — Numerous  mc- 

bnrc  been  published  on  the  diurnal  variation  of  the  baronet 
phenomenon  has  been  studied  from  the  equator  to  the  regions  in  tlw 
ricinity  of  the  pole, — at  the  level  of  the  sea,— on  tin-  in  m  on  pUMtnuof 
America, — on  the  insulated  summit*  of  the  highest  mountains,  and  the 
•.  tthstanding,    remains   in  obscurity.      It    is  still    necessary, 
tlieref.ro,  to  multiply  observations  on  the  subject.     In  our  climates,  the 
ity  of  the  sea  uppenr<  to  manifest  itself  by  a  sensible  diminution  in 
t  of  the  diurnal   oscillation;  does  the  same  thing  take  pi 
pics? 

.  on  Raw. — Navigators  occasionally  speak  of  rsirn 
which  fall  on  their  vessel-)  while   traversing  the  equinoctial   regions,  iu 
ioh  would    lend    w.  to  suppose   that  it  rain:-  miuli   more    ibua 
danlly  at  sea  than  on  land.     But  the  truth  still  remains  in  the  domain  of 
mere  cmnOCtnrej  so  seldom  has  the  trouble  bei  a  taken  to  procure  exact 
ircmcnt*.  i'     i:rcmenti  '>  .'•.•.  ■,•...  ..,•.  hj  ■••■■■■••■•  .w- •■'.•,■.'■:■ 

:    many  during  \\Vs  vua£©vA»BB*«  t-s.\«- 
Vou  II.  2  c  \\ 


.,  m   s-  MHn  'V    •-•«  *    «*»•   '. 


datum  to  the  rim  Zaire,  or  Cong*    We  katm  that  the  tomtit  »UI 
I  with  a  «wM  ndnsaeter  (rwia-jgaayf.)    It  seems,  ther, 
to  rerammend  the  ii—msialii  to  our  ft  to  be  placed  on  the 
of  the  vessel,  in  such  ■  stnatiim  thai  it  can  neither  receive  the  ruia 
lerted  by  the  sail*,  nor  thai  which  Mb  from  tor  cordage. 
igators  would  add  greatly  to  thr  interest  of  thr- 
if  they  would  ohservr  at  the  suae  time  the  temperature  of  the  rain, 
,  :ght  from  which  it  fall*. 

In  order  to  obtain  the  temperature  of  rain  with  some  degree 
accuracy,  it  i*  necessary  that  the  macs  iter  should  be  ee 

aMe,  relatively  to  the  sue  of  the  vessel  which  contains  it.     A  euuI 

leter  will  not  answer  for  this  purpose.     It  would  be  infinil 
ferable   to  take   a  large  funnel  of  some  light  stuiT.  rerj  dote 

\ture,  and  to  receive  the  water  which  n  i  in  a  gtoaw 

whole  cides  are  thin,  and  which  contains  a  email  thcrmoi:  -■*&' 

fur  the  temperature.     The  deration  of  the  clouds  in  which  the  rain  k 
formed  cannot  be  determined  but  daring  the  time  of  a  storm 
number  of  seconds  which  elapse  between  the  appearance  of 
and    the  arrival  of  the  sound,  multiplied  by   1142 — the  "lib 

which  sound  is  propagated— gives  the  length  of  the  hypothenusc 
right-angled  triangle,  whose  vertical  side  is  precisely  the  height  rcji 
This  height  may  be  cab  icans  of  a  reflecting  instrumeut,  wt 

obtain  the  angle  formed  with  the  horizon  by  a  line  which,  raising  frnm 
t l.i-  .  \  •  ..!'  i,c  observer,  terminates  in  that  quarter  of  the  cloud  wlierrlhe 
lightning  first  showed  itself. 

[  ns  suppose,  for  an  instant,  that  there  foils  on  the  vessel  nit 
whose  tcmp>  pcfcm  that  which  the  clouds  should  possess,  accord- 

ing to  their  height,  and  the  known  rate  of  tb<  of  ntiuoepberie 

;  every  one  will  understand  the  conscquenevs  which  such  a  rtsaH 
would  produce  in  meteorology. 

Let  us  suppose,  on  the  other  hand,  that  during  a  day  of  hail  (for  it 
hails  in  the  open  sen),  the  same  system  of  observation*  had  proved  that 

hai!  ; I  in  a  region  where  the  si pi  xic  tej  i |M-ra*ur<e 

was  higher  than  the  point  at  which  water  congeals, — science  would  thus 
bo  enriched  with  a  very  future  theory  of  hail  must 

necessarily  account  for. 

We  could  adduce  many  other  considerations  to  demonstrate  the 
utility  of  the  observations  we  have  proposed;  but  the  two  preceding  must 
suffice. 

Rath  w  \  ntnmortT  Clear  Sky. — There  are  some  extraordinary 
phenomena,  concerning  which  science  possesses  l>ut  few  observa 

for  tho  reason,  that  those  who  have  had  the  opportunity  of  wit- 
nessing   the  u    avi.id  ,i„g  tliem,    from  an  apprehension   thai 
might  be  regarded  as  undisccrning  visionaries.     In  llie  number  of  these 
I1'"'1"              a  may  rank  certain  rains  of  tl  a*. 

Inns  ii  mins  between  the 
perfectly  pure,  and  the  sky  of  tin  II.    drop*  are 

not  v.  ,011,;  |.„,,  (1.(,v  are  layger  (h:ui  t|je  —g.^^  rui:] 

certain;  w  of  M.  von  Hum 
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boldl  lli;it  he  hna  0  D   tin-  interior  of  continent*, 

and*  y  states  tin'  ed  itinthoopenstJi.     With 

Ngiit.  .,    lingo]  Litem   of 

water  depends  we  on  •  aoaat     In  Borope  we  wmetiiim  see 

■luring  the  Joy,  in  cold  and  perfectly  dear  weatbi  crystals  of  ice 

tillinj;   slowly  from  I  their  size   increasing  with  every  particle  of 

humidity  ■   .  .1   in   their   pottage.      I>ocii  not  this  approximation 

put  us  in  i  o  desired  explanation  ?     '■  the 

rain-drops  been  at  first,  in  the  higher  regions  of  the  utmospl 
small  particles  of  iec  excessively  cold;  then  have  they  not  become,  a* 
I.  large  ice- flakes  by  ramui  of  accumulation ;  nod  v.: 

■  melted  into  drops  of  water?     It  will  be  readily 
raiood  that  the  only  object  with  which  thei  ■  conjecture*  ore  bn 
forw.  place  is,  to  show  in  what  point  ol   view  the  phenomenon 

our  young  traveller*,  in  particular,  to 

observe  c;-  daring  these  »ingulnr  nun*,  the  region  of  the  *ky 

from  which  they  fill  any  traces  of  halo.      If  such  traces  are  pcr- 

.iit  they  may  be,  the  existence  of  crystal*  of  ice  in  the 

•  regions  of  the  air  would  be  demonstrated. 


In  the  present  day  there  is  scarcely  any  country  where  meteorolo- 
gists nxe  not  to  be  found,  but  it  must  be  confessed  that  their  ob?> 
are  usually  made  at  hoan  (elected  without  proper  discernment,  nnd  with 

umcots  cithei  inaccurate  in  themselves,  or  improperly  placed.  It 
docs  not  now  appear  difficult  to  deduce  the  mean  tempexatwe  of  the 
day  from  observations  mode  at  any  hour;  thus  a  meteorological  table, 
what.  be  the  hours  of  observation  in  it,  may  be  possessed  of 

value,  bythc  mens  condition  that  the  inatrumeats  employed  wiD  admit  of 
comparison  with  a  standard  barometer  and  thermometer. 

\\'<  think  it  proper  to  recommend  these  comparisons  to  tie 
of  the  Pontic.     rVTiereTcr  they  can  bo  effected,  loool  meteorological  oh 
serrations  will  be  of  value.     A  collection  from  the  bit. 
tries  «ill  often  supply  what  would  otherwise  be  obtained  with  difficulty 

M  u:\KTIS\l. 

Diurnal  Vahiatioxs  of  the  DbounxtTOM  (Vawatxow)*. — Of  late 
years  science  has  been  enriched  with  a  considerable  number  ■ 

be  diurnal  variations  of  the  magnetic  needle  ;   hut  the  greater  part  ol 
these  observation*  hare  been  made  either  in  islands,  or  on  the   we*lern 
sioVrof  continents.     Corresponding  observations  made  on  the  i  twl<  rn  i 
would  at  present  be  very  useful.     They  would   serve,  in   fact,   to  submit 
to  ait  almost  decisive  test  the  greater  part  of  the  explanations  of  this 
aous  phenomenon  which  have  been  promulgated. 
The  route  prcst  ribed  for  the  expedition  does  not  allow  ui  to  sup- 
pose that  the  liunile  ean   harbour  or  even   remain   sotin     tine     at  points 
ted  between  the  terrestrial  and   the  magnetic  equators,  such  na  IVr- 
nambuoo,  Payta.  f'apc  Comorin,  and  the  Pelew  Islands.      Had  ii    I 
should  have  particularly  recommended  tfat   erection  oi 

•  Toe  <£  poetic  needle  i-.  i.<'i.v\\av\ 

-I  c  ^ 


i 
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iiiii'iil  instrument,  in  n  firm 

ewj    I'r  111''    "    .  ■  I M . :  I  i , . ;  i  ■■     ,:!     i'i-     i  mile    SllOlaM 

Iu»tc  li'-'-n  standi  l  i"  with  tin-  nuait  Krupnl"1 

Im  i.iNAiio.s  (cir  Dip). — In  general  It   will  be  attended   «i:'i 

.Ml  ..ill!    i;-i'    I"    I"'  .lev.      nilicll     I-IITI-      !...(• Mill;-     ill.-      i;:i:m,:iI    -.  . ,  l"  i  i « I  ■•  -» .  -.  of 

iho  horizontal  magnetic  needle  in  place*  where  the  expediti 
ionary  I'n-  :i  uIk.1v  vmtK.       It  is  different,  however,  witli 

magnetic  elements,     IVhrrevir  tin   Ihniii 

few  hours,  it  would  be  desirable  to  measure,  if  possible,  the  di 
nclination,  and  the  intensity. 
In  th<  attempts  to  reconcile  observations  on    the   inclin;  i 

at  r  nods,  in  different  regions  of  the  earth,  in  the  neighbourhood 

of  the   magnetic  equator,  it  was  ascertained,  some  years  ago,   that  toil 

ator  i-.  advancing  progressively  and  ■•utii.  Iv  ft tin  i 

uppo  cd    tlinl   this   movement  is  accompanied  wil 

change  of  form.     The  study  of  lines  of  equal  inclination,  regarded  under 

tin-  same  point  of  view,  will  ool  bi  less  interesting;  when  all  these  Unci 
il  have  been  traced  upon  the  charts,  it  will  be  curious  to  follow  then 
;  i  In -eye,  in  fill  their  displacements  and  changes  of  curvature 

portent  truths  may  emanate  from  such  an  examination.      It.  •will  not 

understood  why  we  require  as  many  measurements  of  inclination  as  can 

be  ■  "lloctcd. 


*  At  ail  evsata  w  dull  here  i 
il..    probiem,  which  uhnerrolions  made  ot 
ill.-  ;  n.  .1  would  servo  to  solve. 

In  the  northern  hemisphere,  the  end  of  on 
horizontal    iii:n.-intie   iu..||.  .  which  points 

■  'U  the  north,  moves  from  the  east  to 
.•if  from  III  o'clock  a.m.  to  \\  m  tin- 

■on.  and  from  went  to  east  from  1} 
r.n.  to  the  follnwiru;  morning.  Our  In.-- 
mttpucn  cannot  I.,  poenlhu  b  this  re- 
spect; tin-  same  elK-cl  [irodueod  .m  the 
north  .nil  I  lie  |imihieed  on  the 

■  .ii.i  i"  the,  ■ iii  of   iii"  equator. 

Thin.,  In  i'h-  touthem  hemltphcre,  the  end 
nf  in  horizontal  ma^iietie  iiwillv  whi.-h 
jiointtt  tineartU  thi'  south,  will  nn.vo  from 
rii.<t  t.i  ire*/  from  '■{  a.m.  till  l|  in  the 
nftvniiiiiii,  iiii.l  from  trust  to  enst  from 
l.|  P.M.  till  tin    morning  of  ihv   next  day. 

Further,  observation  corroborates tl 

position.      Now  let   il- t]i.m-    tin- -.iiiiiiI- 

taurine-  movements  of  the  two  nw  ll.-i, 
when  comparing  the  same  end,  namely, 
Uuh  point*  tovardi  the  NoltTtt.  In 
the  Hviithctn  hemisjihcre,  the  end  pt/uttiiii/ 
i  n  morel  from  taut  to 
went  from  8J  A.M.  to  1)  p.m., — therefore 
lln   north  vinl  of  the  sai 

ilrnrv  ninv.  Iilelit.       Thin.,  finally,  in  the 

,u  hetttiiphere,  the  mil  pointing  lo- 
th* '...i.rii  moves  from  meet  to  sot t 
i.H  a.v.  till  i\  p.m.,  »iiivh  it  pre. 

eta  to  the  movement  made  to) 

tiiv  north  end,  »if  the  same  boom,  in  our 
"here. 


I.vt    us    suppose   that    tui    oh 
starting  from  Paris,  advances  towards  the 
equator.      So  lona  as  he  continues  in  OW 
hemisphere,  the  norfA  end  of  Ills  aciaUt 

"ill  iiialn    a   veun  ut  ever)  morning  ■'■- 

vurds  the  west ;  in  the  other  hemisphere, 
tlio  north  end  of  Die  same  needle  »ill 
move  every  morning  toward*  the  east.  Il 
is  impossible  that  this  change  from  a 
western  movement  to  ou  eastern  one  caa 

laee   in    u   suddi  n    inuinii  r. 
is,  necessarily, between  thexouc  ii: 
first  of  tlusv  movements  la  observed  »nd 
that  where  the  Second  I 
win  re,    in    the.  morning,    the    needle  vill 
in  .-idler  move  to  the  sail  inn-  I.,  thenar, 
— that,  is  to  say,  it  will  remain  st 

Siieh   a  I must    exi  i  . 

it  I.,  he  found  t     Ii  it  a  curve  of  euv 

or  tin.  magnetic,  or  the  u  menial 
equator  ? 

Research'.-.,     continued    dnriitfi    monf 

months,  in  Uic  places  sitnau-d  bctaoea  the 

i  rial  and  magnetic  equators,  stub  it 

mbuco,     Pnyta,     '  n,    the 

Pelcw  Islands,  tic.,  would  certainly  lead 

lo  the  desired  solution.      Bat  mows  saoatat 

of  assiduous  ob  oi  i  atloi 

for,  uutnitliKUuidiu 

i  '.,|ilAi|i     I»l|. 

perrey  at  Conception  and  I'nyta,  mode  st 
Ow  tcrviw-M ,«AMm  taadxiay,  ha 
l  dXAfcta  on.  Vue  UiVqaeV 
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The  ■  iiiw  been  often    agitated,  in    .1   dc 

lipping-needle  would   nark  exactly  the  same  degree   at 
ground,  nt  a  gi  it    in    the  uir,  und  ill 

1  mine.     Tlio  absence,   of  uniformity  ia   the  11   of 

this  problem  vi tv 
of  the  :n  nade  in  a  balloon  m  xai  1. 

'i  takes  Lis  station  on  a  mountain,  ha  ia  exposed  bo 
1 ;  ferruginous  rnn**c*  may  there  great  I  y  alter  tl 

Bg  be  1  !•  tent  to  point  out  the  effect.     The  name 
irtninl  la   observations  made  in   tht    galleries  of  mines. 

determine  the  influence  of  accidental 
inistaiices  in  each  place;  but  then  for  this  purpose  it'is  necesfcn 
instruments  of  the  moil  perfect  land  .  able  to  go  from  the 

n,  in  all  din  ctions,  and  to  great  distances;  and,  fin  illy, — to 
experiments  a  greater  number  of  times  than  a  traveller  has 
generally  an  opportunity  of  doing.      But,  however  this  may  be,  observa- 
tion teution.    Their  niatt  will,  in-Hups,  one 
to  some  gi                   ilt. 

r.l  to  the  declination,  Ita  immense  utility  is  so  wellkn 
'vigotors,  that  any  rccoinmendutioii  on   the  subject  would   be  super- 
fluous. 

Observations  on  Ler booty. — Observations  on   the    intently 

date  tlnui  tli"  trav.-ls  of  Kntn ■usteaux  and  M    von  Hum- 
boldt, and  yet  Ihcj  have  already  thrown  a  strong  light  on  the  complicated, 
and  nt  the  some  time  highly  interesting,  subject  of  terrestrial  mugni 
Observations  <>f  this  nature  ought,  in  th<:  1  attiv.ci    the 

attention  of  tl  of  to      Boniie,  for  at  present   tin-  theorist  i* 

ted  it  every  step  by  the  want  of  exact  measuri  meats. 
The  atirial  excursions  of  MM.  Biot  and  Gay  Lussac,  undertaken 

time  since  under  the  auspi •  of  the  Academy,  were  in  a  gi 

designed  for  the  examination  of  the  following  impoi 
11.      the  magnetic  force,  which,  on  the  surface  of  the  earlli   d 

needle   towards   the  north,  exactly  the  same   intensity  at  ■ 
lit  to  which  it  may  he  elevated? 
I  he  observations  of  our  two  fellow-members,  those  of  M.  von  Hum- 
boldt in  mountainous  countries,  mid  the  still  older  observations  of  8uus- 
sure,  all  seem  to  concur  in  showing,  that  at  the  greatest  heights  which 
has  yet  reached  there  is  no  appreciable  decrease  iu  magnetic  force. 
TJlit  conclusion  has  recently  been  disputed.     It  has  been  remarked, 
that,  in  the  ascent  of  M.  Gay  Lussac,  for  example,  the  thermometer 
ieh  indicated  87"8°  Fuhr.  on  the  ground  at  the  time  of  depart  no 
low  as  15'H'"'  Fahr,  in  the  region  ol  the  Rtmosphen  where  the  needle 
made  to  oscillate  a  second  time.     And  at  il  i:  now  intisfactorily 

jrtjd    that   the    same  needle.   Occupying    the  same  place.  and    uiel 

influence  of  the  sarai  force,  will  oscillato  so  mnch  the  n    luickly,  as 

temperature  is  diminished,  it  becomes  necessary,  on  account  of  Uti 

state  of  the  tl 1 it,  that  a  certain  reilin  tlon  bi  made  in  the  intensity 

indicated  by  the  bjgfaei   observations,  iu  order  that  thfitc 

earth  may  be  comparable     WiSowak  $&&  coctMiwtSfe, 


tnuc 
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I  pcnr  equally  attracted  above  and  below  ;  theref  i 
•  of  appearances,  there  «••••  i  real  :■■  ditninn 

force  with  the  elevation  seenu  "bwr- 

n  L82Q,  on  die  summit  ELbroiu  Omm- 

.  by  M.  Ivupil'i  r.     [a  this  ease  an  exact  account  was  taken  of  d* 
temperature,  and  vet  various  irregularities  in  the  series  of 

UBK  doubt  "i:  tin-  result. 

w '■•  ooneeire,  therefore,  that  comparisons  of  the  magnetic  inn 
at  banes  and  .ii  summits  of  mountruns,  ought  to  be  particularly  n> 
mended  to  the  officera  of  the  Bonile.     Movnta-Rm.  in  the  SanrMdi 

i!  ipd'il    fi.i    the    puij.i.-.  .      Observation- 
«  modi    "ii  1 1  i « -  roeora,  if  the  expedition  stop  for  a  few  day* 
at  Arica. 

LUMINOTJa  METEOBS. 

(>n  Liommxa. — M.  Fusinieri  has  been  lately  itodying  the  effect* 
of  lightning  under  on  entirely  now  point  of  view. 

According  to  this  phyiiden,  the  electrical  spark*  issuing  from  ordi- 
nary machines,  which  we  see  as  they  traverse  tin-  air,  contain  biussina 
■•  of  fusion,  and  incandescent  molecules  of  zinc,  when  they  emanate 
from  a  brass  conductor;  if  the  sparks  issue  from  a  ball  of  silver  they 
contain  impalpable  particles  of  that  metal.    In  the  w  .  a  globe  of 

gold  gives  rise  to  sparks,  wliich  contain,  during  their  passage  through  the 
air,  melted  gold,  eVc.  See. 

The  molecules  in  the  centre  only  of  all  these  sparks  are  melted;  an 
their  exterior  surfaces  the  metallic  particles  undergo  a  greater  ur  les»  degree 
of  combustion,  in  consequence  of  their  contact  with  the  oxygen  of  the 
at phere. 

When  a  spark   issuing  from  a  globe  of  gold  posses  through  a  silver 
plate,  even  of  considerable  thickness,  there  is  seen  on  the  two  si 
of  the  plate,  at  the  points  where  the  electric  spark  entered  and  emerged, 
0  eirculnr  stratum  o?  gold,  the  thickness  of  which  must  be  Tcry  incona- 
.leiuhk,  since,  if  left  to  itself,  it  volatilizes,  and  disappear*  entirely  in  a 
short  time.     According  to  M.  Fusinicri,  these  two  metallic  spots  arc 
formed  by  the  fused  gold  wliich  the  electric  spark  contained. 
ii.  posit  on  the  first  face  is  nothing  extraordinary;  but.  by  adopting  the 
,'lanation  of  the  Italian  physieien  for  the  spot  on  the  opposite  bu 
are  obliged  to  admit,  that  the  gold  disseminated  thro-  .park 

bu  passed,  at  least  in  part,  along  with  it  through  the  whole  thickness  of 
the  silver  plate !  It  is  unnecessary  to  add,  that  a  spark  issuing  from  s 
ball  of  copper  gives  rise  to  similar  phenomena. 

A  spark  emanating  from  one  metal,  and  passing  through  tuiother, 
does  not  only  lose  a  portion  of  the  molecules  with  which  it  was  at  fint 
eh.irjvd,  but  it  acquires  new  molecules  at  the  expense  of  the  initial 
ban  ned.  M.  Fusinieri  even  asserts,  that,  at  each  passage  of  the  - 
reciprocal  changes  are  produced  between  the  two  metals  present ;  that 
c.  hen  the  spark,  for  example,  leaves  silver  to  pass  to  copi  I  ouly 

InuMports  a  portion  of  the  first  metal  to  the  second,  but  that  it  liki 
transports  copper  to  the  silver  \    \  WAV  vnw&v  vs»  Vswgtv,  Wrorer.,  on 


me ua  ;    I  have  cited  tl  >  view  |>i  show  that 

our  ordinary  mail  irahlc  matter. 

ifrirmx  that  similar  i  1  that 

ie  also  it  is  in  states  of  minute  division,  of  ignition,  and  of 

totobturtion.     According  to  bii  Deported  i  tatt  i  ii  tl  e  tfiw  cause 

i  sim-lU  which  thunder  ooouioni  when  ii  fulls  and  ol«i  "f 

tin-  pulverulent  deposits  which  remain  round  fractures  through  i 

i ii. i1  matter  lias  forced  n  passage.     In  the  ■■•.  which  have 

been  too  much  neglected  hitherto  by  oh  ri  Iim  detei  ted 

metallic  iron,  iron  in  different  degrees  of  oxidation,  ami  sulphur, 
ferruginous  spots  kft  on  the  wous  of  hotuca  may  be  found  ii  ily 

lined,  lo  arise  from  the  in.n  with  which  the  lightning  tw  charged, 
derived  from  that  which  occur*  in  every  building  :  bat  what  is  to  aid 
ding  the  sulphureous  rpotsoa  thou  tame  wall*,  imd  especially  the 
us  marks  whii  Ii  ai  •  found  on  trees  struck  with  lightning  in  the 
open  fields?  M.  Euainieri  conccivta  himaslf  anthnrirrrl  to  infer  I 
thew  experiment*,  that  the  atmosphere  eontaina,  at  every  I"  Ight, 
least  aa  far  as  the  i  rtormy  clouds,  iron,  sulphur,  and  i  thai  sub- 

stances, on  the  nature  of  which  chemical  analysis  has  been  hithci 
that  the  electrical  spark  is  charged  with  them,  mid  that  ii  carries  them 

lO  the  surface  of  tlic    earth,  where   they    form  attenii.i 

the  p<iints  struck  with  the  lightning. 

This  new  method  of  regarding  electrical  phenomena,  assuredly 
deserves  to  be  followed  up  villi  that  accuracy  Which  it  tin- 

present  state  of  aeji *      Everyone  who  witnesse*  a  stroke  of  lightning, 

maid  perform  a  very  useful  service  by  carefully  collecting  the  black 
.1  matter  which  the  electrical  lluid  .erms  to  deposit,  ftt  nil  tfaoM 
Stages  of  its  progress  where  it  undergoes  sudden  changes  of  ••  ■•!•  .rity.  A 
careful  chemical  analysis  of  these  deposits  may  lead  to  unexpected  dis- 
coveries of  high  importance. 

PiXLOH  SrABS. — Ever  since  observations  were  made  with  accuracy 
On  f.illing  stars,  it  haa  been  evident  how  greatly  these  long-despised  phe- 
nomena.— these  prcti  nded  ntmospheric  meteors, — these  so-called  I 
of  inflamed  hydrogen  gas,  are  de-serving  of  attentive  examination.  Their 
parallax  has  already  placed  them  much  higher  than  the  sensible  limits 
ii  to  our  atmosphere  by  received  theories  \  During  the  inquiry  con- 
cerning the  apparent  direction  in  whirl!  these  falling  stars  ordinal 

is  ascertained  that  even  though  they  are  inflamed  in  our  atmosphere, 
they  do  not  originate  iu  it,  but  that  they  enter  it  from  without.  The  direc- 
tion mott  common  lo  them,  seems  diametrically  to  be  opposed  to  that  of  the 
earth  in  it.<  orbit  I 

It  is  desirable  that  this  result  should  be  established  hv  the  investi- 


pnnitiv  nli  rrvaliuiiB  made  iu 
IttiH  M  Brvelau,  Dr*sdsn,  Leipeio,  Brieg, 
and  t;  rmriiiiin  Brandei  »"■! 

many  of  hi*  puinln,  have  assign'  l  u,<  I. 
than'  BOO  El  na  the  height  uf 

cvrtiiin  fnlliun  star*. 

'tin  peed  of  these  nui' ■ 

found  sometinii  n  to  !"■  M  mlli 
This  i»  ucarj.v  doable  that  ■•>  the  earth's 


motion  roami   the  sim.      Kveii  ulttiou^li 

wi  wen  ini'U I  to  regard  half  of  tt 

pan  Ql  nsorftv  u  an  illusion  arising  from 

lb    aflM  uf  the  eanli'n  movement  in  ita 

orUt,  there  would  still  remain  lit  miles  pc* 

;   the  star,  a 

of  rapidity  which  exceeds  that  of  all 

iin  superior  planum,  axcopt  thi  esttlu 


Qcmroxs  rou  souithw:  uv  u.  ai< 


piitionofw  numerous  series  of  oWrrnti'i^     \\ 

that  officers  on  iratch  on  hoard  the   B  ■■•,  during 

of  the  voyage,  the  liour  at  which  3  falling  star  may  appear,  its  probable 

angular  height  nliove  the  horizon,  and  particularly,  the  direction  M'  «i« 

motkm 

Bj  raftering  these  motoors  to  the  principal  stars  of  the  eomtd- 
the  different  •  which  we  h 

dicated  may  lie  resolved  at  a  glance.     Here,  then,  is  a  subject  of  research 
irhich  reenrim  no  trouble.     It  may  suffice  to  attach  our  young  eonntrr- 

i  to  the  subject,  to  remark  how  interesting  it  would  be  to  est 
fact  of  the  earth  being  a  planet,  from  proofs  derived  from  such  pi 
as  fulling  j-tars,  the  inconstancy  of  which  has  become  proverbial. 
night  add,  if  it  were  necessary,  that  it  is  scarcely  possible  at  presei 
in' : 1 1 1 y  other  mode  of  explaining  the  astonishing  uppennince  of  boli 
(Jiery  meteors)  observed   in  America  Oil   (he  night  of  the  12th  and 

November,  1833,  than  by  supposing  that,  besides  the  large  planets, 
then?  more   round  the  sun  myriads  of  small  bodies  which  arc  not  vinlilc 
but  >'li.  ii  ill.  \  pea  iiii'- into  our  atmosphere,  and  there  become  infla 
thai  i-  (lo.-idupt  the  name  which  llerscbel  Ion 

(i  <  '.ii.,  Pallas,  Juno,  and  Vesta,)  move  in  some  way  or  other  in  groups; 
th.ir  others,  however,  arc  isolated;  and  that  the  assiduous  observation  of 
lars  will  In.  at  all  time-.-,  the  only  ineann  of  t  ling  us 

in  regard  to  these  curious  phenomena. 

We   have  just   mentioned  the  appearance  of  falling  stars  noticed  in 

America  in  1833.     These  meteors  succeeded  each  other  no  quickly,  that 

could  not  In  counted  ;   but  .i  moderate  calculation  makes  tin  ir  nunt- 

amount  to  hundreds  of  thousands*.     They  were  ft  'he  eastern 

side  of  America  from  the  Gulf  of  Mexico  to  Halifax,  from  nine;  o'clock  in 

■  ng  to  sunrise,  and  even,  in  some  places,  in  daylight,  at  eight 

o'clock  in  the  morning.     All  thete  meteors  issued  from  the  same  point  if 

the  sin.  situate  uear  y  Leonis ;  and  that,  notwithstanding  the  all 

ition  of  this  star  in  conscqucn f  the  diurnal  movement  of  the 

rv.  Tliis,  then,  is  assuredly  a  very  remarkable  fact,  and  we  shall 
cite  another  which  is  not  less  so.  The  shower  of  falling  stars  in  1833  took 
place,  as  we  have  already  said,  on  the  night  of  the  1 2th  and  13th  of  Xovem- 
i"  i .  In  1  "}99,  a  similar  shower  was  observed  in  America,  by  M.  von  Hum- 
boldt; in  Greenland,  by  the  Moravian  fraternity;  and  in  Germany,  by 
r&rioua  persons.  The  date  is  in  the  night  between  the  11th  and  the  liitli 
of  November. 


•  Tlie  stars  were  so  numerous,  mij  ap- 
pr:vn:il  in  so  many  different  regions  of  ttio 

.  nice,  that  in  the  attempt  Be  reokon 

lin  in,  nothing  more  thuuit  very  rouph  sp- 

j.pi -.mri'i.  :l    COuld    bfl     -.Npiclril.        ;1  n  <ili- 

i  :n  Boston  compared  them,  when  at 

.  ivimiini,  ir,  half  thi*  i her  nf  11. 1 1. ■  -i 

seen  ill  the  air  during  mi  ordinary  fall  of 
snow.  At  a  time  the  phenomenon  wnn 
-I'liruhly  OD  the  iK-crcase,  he  counted 

u  hi  t.".  minus  *,  although  be  cir- 

-    Lo    ..    108*, 
winch  did  tiul   include  u  tenth  part  ot  t\w 


visible  horizon.     This  muni. 
nion,  was  not  mora  than  two-thirds  <if  mo 
whole;  thus  then  must   linve  twen  WW, 
nnii  in  the  whuli  of  the  visitik  tioniiMif: 

8000.  Thin  last  number  . 

«tar«  per  hour.    As  tie'  phenomenon  !■ 
seven  hour*,  the  number  tlint  af-p  ared 
Boston  must  have  exceeded  240,0001  DM* 
it  must  not  be  forgotten  that  the 
which  these  calculations  are  founded, 
not  collected  till  the  phcnoim-non 

MlW  1U.U;   Ml    1 
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In   1  if  witnetMtof  the  same  pheno- 

ut  od  a  smaller  scale.     Tin-  da  appearance  is  again  the 

..n.l  lac  13th  of  November. 
This  near  approach  to  identity  in  the  dates,  authorises  ua  the  more 
mr  young  navigators  to  watch  attentively  whatever  may  nppear 
10th  to  tin.'  15th  of  November,  since  obeerren  who 
favoured  with  a  clear  atmosphere,  and  who  watched  for  ill 
menon   I. :■'.   rear  (UJ3I),  saw  manifest  trace*  of  it  on  the  12th  and  13th 
of  that  month". 

The  Zodiacal  Limn. — The  rodiacal   light,   although    known    for 

y  two  centuries,  still  present*  a  problem  which  has  not  been  solved 

satisfactory  manner.     Tlio  study  of  this  phenomenon  is  chiefly  rc- 

nrnd,  by  the  very  nature  of  things,  to  obeerren  placid  in  (he  i 

regions.      They  alone  can  decide  whether  Dominico  Gnscini  hud  *uffi- 

i  against  the  onuses  of  error  to  which  an  observer  i-. 
posed  in  our  variable  i  limatce,  and  wht  thai  he  had  sufficiently  taken  into 
BWOUJCU  the  purity  of  the  air,  when  he  nniimmer.l  in  his  work  tin-i 
sodiacal  light  is  constantly  brighter  b  the  i  n  ring  than  in  the  morning; 
irsc  of  a  few  days  its  length  may  vary  from  tjfj0  to  l(Kr; 
that  these  variation*  ore  connected  with  the  appearance  of  solar  spots,  in 
such  a  manner,  for  instance,  that  there  most  have  been  an  absolute  rets 

not  merely  a  fortuitous  coincidence,  between  the  weakness  of 
the  zodiacal  light  in  1<>88,  and  the  absence  of  every  kind  of  spot,  luminous 
or  otherwise,  on  the  solar  disc  in  that  same  year. 

It  appears  to  us,  therefore,  that  the  Academy  ought  to  request 


•  Since  my  report  wo*  moil  to  the  Aca- 
demy, ■■"•  Bornrd,  •■!■■-  •  »1  tli-  I"  i-t  inloruio.l 
oBeir-  iii  tin     Kroiich  imv,  liu»  I  mil  the 

»  to  iflibess  lo  in.-  lie  following 
i  frumtlii  journnl  of  the  brig  Loin/l, 
of  which  lie  was  ili>-  commander  i — 

:-,,  the  13th  November  1831,  st  4 
o'clock  a.  v.,  the  sky  being  perfectly  dear, 
■ith  nbuwlanec  ol  iisidcr- 

able  number  of  falling  stars,  and  luminous 
meteors  of  n  large  size,  For  upwards  of 
three-  hours  there  could  not,  on  an  average, 
be  fewer  than  two  every  minute.  One  of 
these  meteors,  which  appeared  in  the  zenith, 
left  an  enormous  train  in  a  direction  from 
■Sal  l"  West,  uud  ruriued  ;i  brood  luminous 
band  (equal  in  holf  the  dioraoter  of  the 
.  in  which  many  of  the  colours  el' 
the  rainbow  were  very  distinctly  BOSS. 
Its  track  won  visible  for  more  thou  six 
uiinuUtt.  We  wert  then  on  the  const  of 
Spain,  near  Cnrthn"i  im  ;  tin  th. -rmoroeter 
in  the  air,  C2'tl"  Knhr. :  barometer,  80'3 
in. ;  temperature  of  the  nca,  6fr2°." 

On  the  13th  November  1836,  a  lam 
mad  brilliant  meteor  observed  by  M.  Milli-l 
Doabenton.  fell  near  lblby,  in  the 
dVpa^tnient  of  Ain,  and  bomed  ■  ban. 
On  lie-  Mean  night  »  hUlaa  -.cor.  morv 
brilMnuf   lltan  Jupitar,   ma 


l.illi   by  M.  Dclczenno.      It  left  behind  on 

Its  roots,  ■  train  oi  sparks  in  •  very  i 
rassmbuna  those  proauosd  by  aajoib. 

Thus,  all  thewfnelK  lend  more  and  more 
to  confirm  lln-  iiiiI-i.ii,  Hint  than  <xi«U 
o  zone  competed  of  millions  af  araal)  Uidies, 

whose  orl.ii"  i i  the  plane  of  thai  ■ 

n.  u  th.  point  which  the  enrth  occupies 
uvery  year,  from  the  11th  to  the  13th  tt 
November.  It  is  a  new  planetary  world 
jast  beginning  to  be  ravoaled  to  us. 

It  is  doubtless  unnecessary  for  mo  lo 
say,  how  important  it  wonld  be  nt  the  pre- 
sent  moment  to  inquire  wbethec  otbsf 
traiiu  of  tutcroitla  do  not  meet  the  ecliptie 
in  points  different  to  thnt  in  which  the  earth 

is  piu.-cd  ntioat  the  13th  of  November. 

This  in  vestigution  would  r.  -.(iiii.-to  !•■■  made, 
l...r  cMimplc,  from  the  20lh  to  the  1'iili  .<[ 
April;  for  hi  1803  (I  bsUsvo  it  <rSS  on  tlw 
2-M.l  of  April),  there  were  Mi'i'ii  in  Virginia 
snd  Massachusetts,  from  oni  O'olock  .ill 
three  in  the  morning,  fsUing  "ton  iii  nil 
directions, and  in  such  numbers,  thai 
miirht  be  compared  to  a  shower  of  rockets. 
M. -si.  r  mis. tHI  that,  on  the-  17th  Juno 
1777  about  noon,  he  saw  during  five 
minutes  a   prodigious    number  of 

...erosa  the  sin 
DOt  Iheac  ...ViVmV..  »\w  s/AjaSv&kNSsiffsWt 


QUESTIONS  FOR  SOLtTIO.N:    UV 

••re  of  the  llonih;  during  the  whole  time  t]  u  the 

I!.].  moon  does  ion,  to  bo  aaUm 

it  her  .iffi    hi   or  before  sunrising,  and    take   note   of  iW 
constellations  which  tnoaodiooo]  light  Uuieise*,  of  the  iter  i 
|.i.mt.  and  '.if  tin   angular  breadth  of  tfai    phenomenon  Dearth 
:r.  ;i  dp(i  rmined  neight.      li  ■  nperfluona  to  add,  thatunot' 

;  lip  kept  ni  tie  hours  whim  the  observations  were  made.  The  inves- 
tigation of  the  results  may  '»  di  layed  without  any  incon  ■  U9  the 
period  of  returning  home. 

We  are  not  ignorant,  and  we  have  already  hinted  it,  thai 
:iii!.    mind     cm  toer   these  statements  of  Dominico  C 

deserving   of  confidence.      They    Kt    unwilling    to   admit    thi 

ii  -il   changes  could  operate   Mniultaiieously  through    such   on 

.i«  the  boomco]  light  embrace*.      In  theii  these 

Variations  in  intensity  and  length,  noticed  by  this  great  im  .  were 

not  real,  and  nothing  fnrthet  i  missions  of  tip.-  atmospheric  trsn* 

putney  are  required  to  account  for  than. 

It  would  not  now.  perhaps,  be  impossible  to  prove,  by  comparing  the 

observations  of  Patio  with  those  of  Cassini,  thai  ati rphi  rici ■■ 

ut  to  explain  the  phenomena  described  by  the  I'nrisiiin  astror 
h  respect  to  the  objection  derived  From  the  immensity  of  the  spe 

which  rh.-  physieal  changes  i !  operate,  it  has  losl  -'il  its  force  since  we 

li.ur  witnessed  similar phe nana  exhibited  by  HoHeya  con 

<>ur  young  countrymen  ought  therefore  zealously  to  devote  tl 
selves  to  such  observations  as  we  have  pointed  out.     'Flic  question  is 
important,  and]  no  person  can  hitherto  tlntter  himself  with  having  di 
tivcly  solved  it. 

ArnoBA  BoREALts.— It  is  now  well  ascertained   that  there  areas 
many   displays  of  polar  aurora  in  the  southern  hemisphere  as  in  the 
arctic  regions.     Everything  leads  us  to  think,  that  the  appearances  of 
the  southern  aurora,  and  of  that  which  we  witness  in  Europe,  follow  the 
same  laws.     This,  however,  is  mere  conjecture.     If  a  southern  aurora  be 
i  by  the  officers  of  the  Bonite  in  the  form  of  an  arch,  it  will  be  impor- 
tant to  notify  exactly  the  hearings  of  the  intersections  of  this  arch  with 
tin-  li. ii  i7.1n1,  and,  if  these  cannot  be  obtained,  the  l>(artNg  qf  the  mori 
elevated  point.     In  Europe,  the  most  elevated  point  always  appears  to  be 
situated  in  the  magnetic  meridian  of  the  place  where  the  observer  it 
oned. 
It  ha.-,  been  proved  by  numerous  researches  undertaken  at  Paris, 
(hat  all  kinds  of  aurora  borealis.  even  such  as  do  not  appear  above  on 

••.nn,  and  the  existence  of  which,  consequently,  we  can  learn  onlj 
the  reports  of  observers  in  the  polar  regions,  alter  decidedly  thr  decli- 
nation of  the  magnetic  needle,  as  well  as  it-,  inclination  and  intensity. 
Uhu.  then,  can  presume  to  argue  from  the  greal  distance  of  an    ■ 
■uatralia,  thai  il  never  disturbs  tic  magnetism  of  our  hcraurpken 

in  whii-h  the  utt<  ntion  of  our  travellers  shall  make  a  correct  memo- 
randum of  these  phenomena,  may  it  length  throw  some  light  on  the 
quoetioa.      Such  arrangements  Wrc  Wen  wu«V:,  \.V»\  voa^ie.- 

'as  will  be  made  at  Paris  Auriug,  tivc  vfosto  >»mi  ol  \V«  coemm- 


HVt:*-  8T  K.  ASUOQ. 


f  the  Bm  riod*  bo  near  each 

can  take  place  unobserved. 

The  It.ibDMV. — '1  regarded 

it  beautiful  discoveries ;   I. ui. 
which  Xewton  has  furnL  mplete.    W 

iDgnifiocnt  phenomenon,  mi  pw 
tic  red   of  the  interior  arch  several   series  of  green  Bad  purple. 
narrow  contiguous  arches,  well  defnicl  ic  to  the 

[pal  area.     <  >l  tin  M  supplementary  arcs  (for  that  i«  the  name  gi 
to  them,)  the  theory  of  Descartes  and  Newton  takes  no  notice,  and  indeed 
.1-  applied  to  them. 
ilcmcntary  arc*  appear  to  be  an  effect  of  luminous  interfe- 
rence.    These  interferences  cannot  be  produced  bul  t.y  drops  of  wat-- 
It  is  licccs«ary  also,  for  otherwise  the  phcnoBMI 
would  have  no  brilliancy,  that, betide*  this  condition  ■  l'  the 

drops,  or  at  least  the  gt.  m,  should  he  almost  mathemati- 

cally equal  in  their  dimensions.     If.  therefore,  the  rainbows  of  cutlinoO- 
i.gions  ore  never  attended  with  supplementary  arcs,  it  would  be  a 
the  drops  of  water  which  thei  lioni  the  oloadi  on 

.  and  more  unequal  dim.  nsions,  than  in  our  climates.     lis 
ranoc  of  the  causes  of  rain,  this  fact  would  by  no  means  be  void  of 

inter. 

he  sun  is  low,  the  upper  portion  of  the  rainbow  U,  on  the 
contrary,  very  much  elevated.      It  is  towards  this  culminating  region  that 

apples  ontary  arcs  show  themselves  in  greatest  splendour.    Di  i 
bag  from  (hi*,  their  colours  become  rapidly  fainter.   In  the  lower  regions, 

the  horizon,  and  even  considerably  above  it,  no  traces  of  them  arc 
ever  Been,  at  least  in  Kurope. 

It  follows,  therefore,  that  rain-drops,  during  their  vertical  descent, 
lose  tin!  property  which  they  at  first  possess;  that  they  hare  no  longer 
the  conditions  necessary  for  efficient  interference,  and  that  they  increase 
in  size. 

Is  it  not  curious,  it  may  DC  asked  in  passing,  to  find  in  an  op 
phenomenon,  in  a  peculiarity  of  the  rainbow,  a  proof  that  in  EurOfH 
quantity  of  rain  must  be  so  much  the  less  the  higher  wo  place  the  vessel 
in  which  it  ii  U'  be  received*! 

increase  in  the  size  of  the  drops,  it  con  scarcely  bo 'doubted,  Ef 

Ring  to  a  precipitation  of  humidity  on  their  Burfaci  ;  this  will  be  in  pro- 
lion  to  the  atmospheric  strata  through  which  they  pass  in  theii  4 
m  (he  cold  region  of  their  origin;  and  which  strata  are  warmer  and 
mex,  as  they  approach  the  earth.     It  is  then  almost  certain  that,  if 
supplementary  rainbows  are  formed  in  equinoctial  regions,  as  in  Europe, 
they  :  h  the  horizon;  but  a  comparison  of  the  angle  of  the  height 

at  which  they  cease  to  be  seen  with  the  angle  of  disappearance  notii -  'I 
mi. lies,  seems  to  oiler  a  means  of  obtaining  some  meteorological 
.  which  can  he  obtained  by  no  other  in.  thud  at  present  known. 


M 


■  In  die  Observatory  nt  Taris,  then-  are  I 

veMcla  in  which  min-wslei  it  eollesb  -i ; 
of  them  it  on  tin-  dir.i.--.  ilii-  other  in 
rourf..  03  Ka^r-h  fet  I  tower  than  the 


tint.      In  tin-  comae  nf  I  jreor  Um  n.wr- 

I'nir  in  III-  .  ourt  r- -I.--  iv.  -I  .  iylil-liiwiiii 
more  water  u\ax \V\«. V'"«A  «m>fc«\*:mK.v:. 


N0K8  FOB  SOLUTION:    BY 


Hai.os. — In  high  latitude*,  oft" Cbpc Horn,  n tad 

the    moon  oli  i r 'surrounded   by  two  luminous. 

in  teorologists  call  halo*.     He  rodiua  of  tl.  I  of  thr->. 

:  ,— that  of  the  larger  is  almost  exactly  4(5°.    TV 
•tunibx  dimensions  is  within  a  little  tie  an  deviation  which 

undergoes  while  traversing  a  glims  prism  .  I  ilii  .  the  other  would 
hy  two  prisms  of  GO0,  or  by  a  single  prism  of  90s. 

It     ■■  -ems,    tli.-i.'tiirr,    natural    to   Bcolt    for    the   cause   of  halo*,  m  I 
Ifariottc  has  done,  in  the  rays  refracted  bj  Boutin 
which,  as  erery  one  knows,  nsuaUy  present «  3  90°. 

This  theory.  I  ■  is  been  rendered  still  more  probal  I 

not  has  been  acquired  of  distinguishing  refracted  from  reflected 
by  means  of  chromatic  pohirixation.    It  in,  in  tact,  the  colours  of  the  tint 
kind  (refracted  light)  which  produce  the  polarized  rays  of  the  bale. 
What,  then,  Mill  remains  to  be  Known  regarding  thie  phi  It 

is  the  following: — According  to  theory,  the  horizontal  diameter  of  a  hale 
and  tin  %.  r  1 1 c ■; 1 1  diameter  ought  to  have  the  same 

ii'  assured  that  these  diameters  are  sometimes  strikingly  urn 
Actual  in.  -i-.il  i .-  ii  ■<-  ii  t  alone  can  establish  thin  fact;  for  if  it  has  i 

a  judgment  of  the  inequality  in  question  has  been  formi  ■!  by 
i  y    nily.  there  are  not  wanting  sufficient  causes  of  illusion  to  explain  bow 

most  experienced  physician  might  be  deceived.    The  reflecting  ci 
of  fords  are  Eulmirablyodaptcd  to  the  measurement  ofthe  angular  distances 
'A'e  may.  tin  an  fore,  without  hesitation, reeomi  the  officer! 

of  the  Bonite  to  apply  the  excellent  instruments  with  which  ;dl  of  them 
an-    provided  to   determine  the  dimensions  of  all  the  lining  thai  amis 
appear  to  them  to  he  elliptical.     They  will  themselves  perceive  that  the 
inner  edge  of  the  halo, — the  only  one  which  is  distinctly  defined. — is  ii 
better  adapted  for  observation  than  the  outer  one;  but  they  mil 
with  regard  to  the  sun,  neglect  to  indicate  win  tin  r  they  take  I  hi 
I  he  edge  as  the  term  of  comparison.  We  likewise  regard  it  as  indispensable, 
that,   in   each   direction,   the  two   rays  diametrically  opposite  shoo] 
measured, — tor  certain  observers  have  mentioned  circular  halos,  in  which, 
if  they  tire  to  be  believed,  the  sun  did  not  occupy  the  centre  of 
curve. 

WINDS. 

Trade-Wind6. — Perhaps  it  will  excite  surprise  to  sec  the  trade- 
'.iiM.la  announced  as  still  affording  a  subject  of  important  inrcsttgati 
but  it  must  be  remarked,  that  the  practice  of  navigators  has   often 
fined  them  to  meagre  notices;  with  such  science  cannot    I" 
Thus  it  is  not  true,  whatever  may  have  been  alleged,  tliat  to  the  north 
nl    the  equator  these  winds  constantly  blow  from  the  norlh-eusi ;  and 

i"  the  south  of  it  they  blow  uniformly  from  the  xouth-rast.      The 
phenomena  arc  not  the  same  in  the  two  hemispheres.     In  each  plane. 

i'H'i,  they  change  with  the  seasons.     Daily  obsi  nations  of  lbs  true 
direction,   .mil,  as  far  as  practicable,  of  the  strength  ofthe  eastern  winds 
which  prevail in  equatorial  regions,  would  then-fore  l"  a  iiseful acquisitiesi 
tcorology. 

Tha  vicinity  of  continents,  iWu  western,  taitafe  »->y. 
l lw  /ja.fe-HiiHls'iii  their  strength  anAdJi**:Uon..    V,  ^Veif 


QCBfnobavon 

ill;." 

I -earing  oi 
houring  •■'...■  ■'.  uln-r.-   piu<  li<ttblo,  ill'  i. 

(       li  order  to  show  the  utility  of  this  last  reenmrnend-st . 

iy,  that  n  sandy  country,  for  example,  will  have  a  n 
,  than  one  covered  with  forests,  a 

The  tea  which  washes  the  western  shore  of  Mexico,  from  Panama 
da  of  California,  b<  and  22*  north  latitude,  will 

afford  iin  opportunity  to  the  officers  of  the  Donitr  of  obecr. 

irsionofth  winds.     They  will  find,  as  Hat.  I  I  ■-.  i 

II  .11.  ..  ii.  url)  nl  wort  wind,  in  a  situation  whore  it  might  lie  ex- 

pected tin?  ewt  wind  of  the  e.jiiiii'ictial  regions  would  pre  roil.       In  these 
Id  bo  curious  to  ascertain  how  Air  front  the  shore  this  aao- 
lualv  .it  -.vh.it  degree  of  longitude  the  trade-wind  resumes,  ao 

to  speak.  it«  dominion. 

most  generally  adopted  explanation  of  the  trade- 
raght  to  exist,  beta  tropica,  u  more  detaitd  n 

constantly  Mowing  in  on  opposite  direction  to  the  one  on  the  turfitcc  of 
.irth.     Numerous  proofs  are  already  collected  of  tin-   existence  of 
1 1  observatioTu  of  elevated  clouds,  par' 
larly  of  those  called  cirro  i  umulut,  would  Jcertainly  furnish  indications  of 
grout  ralae  to  meteorology. 

.Ily,  the  periods,  strength,  and  extent  of  the  monsoons,  form 
aubji  udy,  in  which,  notwithstanding   a  vast  amount  bos  been 

collected,  there  is  still  something  to  glean. 

(To  U  continued,  J 


TRANSACTIONS  OF  THE  ROYAL  ASTRONOMIC  U 
SOCIETY. 

In  continuation  of  the  plan  we  proposed  (see  p.  200)  to  adopt  nitl 
to  the  labours  of  different  learned  societies,  of  giving,  it*  occasion  may  arise, 
a  more  or  less  brief  analysis  of  the  papers  published  i'i  the  Transactions 
of  those  bodies,  we  now  proceed  to  lay  before  our  readers  an  account 
of  the  concluding  section  of  the  ninth  volume  of  those 
of  the  Royal  Astronomical  Society.  In  our  next  numb  t  we  propose  to 
giro  a  similar  analysis  of  the  Transactions  of  the  Royal  Society  of 
Edinburgh. 

i   part  contains  ten  papers,  betides  tin-  Report  of  tin-  Council, 
Innirenory  Address,  rind  other  mi  .e.llaneous  information,  chiefly 
the  management  of  the  Society. 

I.    On  the  Time  <>/  Rotation  of  Jupiter.    By  i'.G.  Airy,  Esq.,  Attronomtr 
Royal,  and  Preridt  si  o/  (As  Sociptp, 

Kepler  inferred,   from   a  presumed    connexion    bettn  ■  of 

it  of  its  first  satellite,  that  Juyixcxs  vw.w  til  ttfalom. 


:;'.i;:  nova  <>v  -iiir 

vraa  leas  than  24  hours.     Caasini  was  led  from  liis  ow  a  observst* 
H!ii4-6   to   conclude  tln.t    it    mi  I«M    than    1-i   hours.     SuW; 

led  him  to  the  lirai  at  '.>'■  &6a  0».     This  is  tk 
period  adopted  by  Laplace,  and  nil  rabeeqiicnt  mi 

In  December,  1834,  Professor  Airy  took  advantage  of  one  ni 
two  remarkably  black  and  well-defined  spot*  which  upp  the 

i  1«  It.  of  the  planet,  to  make  a  scries  of  observations  vrith  u  tir» 
to  the  determination  of  the  period  of  Jupiter**  rotation  with  greata  | 
Those  observations  extend  over  the   period   from   l>e«»*«t 
i   Mama  lSJth   follow  tag:  imd  from  them,  by  methods  which  h 
detail*,  he  finds  that  the  true  period  corresponding  to  them  is  9h  &►'"' : 
mean  tohu  time. 

This  close  aj>]iroach  (differing  bj  only  3IV7  seconds)  to  the  \ 
nnincd    '  i.    will    seem    remarkable  enough  to  those  whs 

estimate  by  numerical  differences  the  degree  of  approximation,  without 
lag  the  unit   by  which  those  differences  are  measured:  bti 

aceustomed  to  look  upon  an  inquiry  in  all  it*  detail*,  and 
under    careful    mathematical    discipline,    it   i'.   nWious    that    this 

•iiiiy  nt. ,y  be  in  reality  a  comparatively  great  one.     It  is  so  in  the 
■hi  ease. 

The   time  of  the  visibility  is   less  than  live  hours;  and    the   p 
of  observation  extending  over  225  revolutions,  from  which   Mr.  Airy 
deduced   his  period,  it  would  !2;>  X  38'7  or  21' 25"  0 

or  about  ball  the  period  of  the  risibility  of  the  spot  itself.  The  period 
1 1  n.n  assigned  by  Cassini  is,  as  the  author  remarks,  incompatible  with 
the  observations  recorded  and  discussed  in  his  communication. 

II.     Continuation  o/  Researches  into  the   Value  »f  Jupiter's  Man,     By  thi 

same. 

It  would  be  hardly  possible  to  render  the  objects  of  this  short  paper 
intelligible  to  those  who  are  unacquainted  vrith  the  problem  itsell 
with  the  previous  papers  of  the  author  on  the  subject.      We  prop' 
fore,  to  enter  into  sonic  degree  of  explanation  of  the  general  character ani 
the  nature  of  the  difficulties  encountered  in  it,  in  an  early  number,  as  weU 

uch  historical  details  as  we  think  may  be  interesting  to  our  res 
It  is  sufficient  to  state  here,  that  Professor  Airy  finds  the  whole  mass  of 
the  Jovial  system  rsii-i  of  the  sun's  mass.     The  result  of  obserratieni 
discussed  in  his  former  papers  on  the  subject  was  t«»«-«. 

I 

tl, 
ta 

so 
a. 


III.  On  the  J  the  Ecliptic,  01  inf. .  rvsd  from  Oluervalimu  with  lh> 

Comtrridgt  JYantit  and  Mural  Circle,  made  in  the  year  1834. 
some. 

nutation  ts  founded  on  138  transits  of  the  Bun,  in  whii 
the   preceding  and   following  limbs  were  observed,  and  I  18 
lances,  in  which  both  the  north  mid  south  limbs  were  observed, 
sor  Airy  believes  these  determinations,  in  point  of  individual  accuracy 
and  general  excellence,  to  be  equal  to  any  that  hare   been   used   for  tin 

woe  pai]  - 

1.  The  author  det-  A\e  \Aacc  ol  vW  :Ak 


those  aaaignrd  by  Itcaaal  nd  ft**.  bat  a  vr»y  Kaste 

the  oUiqoiir  "f  the  sdiptie  as-cm-d  in  tW  A'aasfsrW  .* 
(namely.  Z ;  26\)  is  too  gnat  by  «raS7. 

i  hat  the  sun  atom,  independently  of  the  effect*  of  p^nrbatsona, 
I  a  mall  circle,  whose  distance  from  the  north  pole  of  the  ecliptic  is 

—  o-r,eor. 

i   last  is  a  startling  eomdvmom.     Mr.  Airy  is  evidently  nuW- 
it:  but  to  our  minds  it  appears  dear  that  it  mst  arise  from 
'  I  •eriection  of  method,  or  imperfection  of  instruments.     W 
:  imagine  the  circumstances  indicated  by  it  to  be  the  case  of  actual 


Dttcription  of  the  Mural  Circle  at  the  Armagh  Obtmatory.  ami  Ermm- 
nation  if  it*  Dwitumi.    By  T.  R.  Kobiaton,  D.D 

i  paper,  which,  in  reference  to  the  .vtmd  construction  of  mural  instru- 
taista  almost  entirely  of  practical  details,  is  unsu- 
abridgement.     'Hie  author  comes  to  the  eonclusio 
sr.'it  Li.  ill. d  of  dividing  larpe  circle*  is  insufficient   fur  ntti 
<>f  accuracy  which  practical  astronomers  now  n 

:'.r,  they  must  be  dirided  on  the  engine,  as  Heichetikveh 
ivided  his  three-feet 

Report  on  the  new  Standard  Seal*  of  thit   Society   [the  H>yal  An 
mica/].      Drawn   up   at  the.  request  i>f  the  Council,   by  Francis  Built, 
Esq.,  F.R.S. 

Of  this  elaborate  paper  we  shall  give  an  analyst*  in  a  future  number. 

VI.    Tito  elementary  S'/Iulioui  of  Kepler'*  Problem  by  the  Angular  Ciileulu*, 
fly  William  Wallace.  A.M..  F.U.S.E.,  «rc..  Preftuor  of  Afathmmott 
the  Vnivertttu  (/Edinburgh. 

■tary  orbit  being  an  ellipse,  baring  the  sun  in  one  of  itl  foci,  K(  | 
orcrcd  (by  a  discussion  of  the  observations  of  Tycho  Bmhc)  that 
radius  vector  of  a  planet  describes  eipi.il  nr.ii-.  in  •-jii.il  lime  ,:  Imi  r„ 
truth  of  thi*  law,  as  the  result  of  any  hypothesis  respecting  the   force  of 
gravitation,  was  first  proved  by  Newton. 
The  equation  to  which  it  leads  is 

m  =  *  —  e  sin  tj 
in  which  z  is  the  mean  anomaly,  x  the  true  anomaly,  and  e  thi  eoconti 
of  the  elliptic  orbit. 

When  j-  is  given,  z  is  readily  found  from  a  table  of  tinea;  bttl 
fovea,  and  .r  required,  (which  is  the  form  in  ivhioh  thi 

always  presents  itself  in  astronomical  research,)  it    \> nf»  u  iinttl*  i   i.l' 

considerable  difficulty,  and  oftentimes1  exoetaiTcIy  trouble ■■  Ration  , 

methods  have  beeu  proposed, — of  course,  chief!} 

inelegant  com  bin.  m  metxy  and  trigonomete^^^J 

We  shall  gh-e  the  concluaions  of  Professor  WsJ 
readers  to  the  work  itself  for  their  invcstigntions^H 
by  which  he  illustrate*  them. 


tr\  ma 

I  method. — 1 .  Find  x"  an  approximation  to  x  by  this  fonamts. 
u..  (•-,*)  =  ^1*114.. 

2.  Find  y  such  that 

."..   i'in.l  -.■.  tli.   correction  of/,  so  that 
,  rinj/     sinl" 

,y         '        wn.r"      .- 

■  '  -  z  iii  second*  of  a  degree. 
I.  Thi  ii  the  bob  ntti    uiomaly,  x  =  .t'  +  c. 

ond  method. —  Find  r'  an  approximation  to  the  value  of  x  in  the 
given  equation,  x  —  i-  -  e  sin  j-,  and  form  n  *uccc*sirc  series  of  nnglet 
connected  hy  too  following  equation*;  tlu-v  will  he  closer  and  closer  ap- 
proximations to  the  true  value  of  j  at  every  step. 


r8in  1" 
In  these  solutions,  Professor  Wallace  suggest*,  that  as  in  each  plant*. 

<  ,l+<  .  .        , 

JUT«  iu"1  V~e  are  conatant  quantities.  t'ie.v  n,nv  ,IC  conTeniently  ta- 
bulated for  each  of  the  several  orbits. 

Vll.  Sixth  ''■itidogue  oj Double  Stars,  observed  at  Slough  in  the  years  1831 
and  1832,  with  (As  twmty-Jeet  Rtflectar;  containing  the  Plane*,  Drtcrip- 
tioru,  and  measured  .Ingles  of  Position  o/'iMii  of  those  Objects,  rtf  which 
103  Aora  «■•/  ''<•'•"  previously  described.  Reduced  to  the  Epoch  "f  183*0. 
By  Sn-  John  Frederick  vWuhun  Bcnchd.  K.G.H. 

His.  is  d  continuation  of  a  former  series  published  in  these  Transactions. 
It  la  arranged  in  columns  of 

No.  |  AR.  1030-0  |  N.P.D.  1830-0  |  Posit  |  Dirt.  |  Magn.  |  Remit*.  |  Swte].. 

1  1/  course  no  particular  description  can  be  given.     The  value  of  the 

paper  coiiMsts  in  its  determination  of  the  position  and  character  of  the 

■r.il  objects  contained  in  it.     Only  two  observations  occur  of  general 

interest  beyond  that  which  arises  from  a  deterniiuu(i<iu  ■■(  the  places.  On* 

is,  that  an  observation  in  sweep  425,  an  observation  of  >/  Coroiur,  vm 

made  with  personal  hazard;  aud  the  other  that  the  triple  stui    in 

302  appears  to  bavo  changed  since  sweep  172  was  made,  including  tbc 

star*,  tliey  being  in  the  fits*  (XY^)  «v  *  straight  line,  but  in  the 

Utter  (392)  no  longer  so. 


K>. 


^  J I J   S Portieubtn  respecting  //■■■■  Imimmenit  at  ihr  AomJ 

Obtry  HaUey     /!■,■  s.  P.  K 

ML,  i'.k.v.  9  ■ 

Roj    I     Obi   rratoty    owe*    it.<    tttitteaoe  to  the    indefatigable 
Jonas  Moore.     It  was  placed  under   Hit-   dil  af  the  Old)    act    Di 

:r  J.niiuiwiu  w  intimately  connected;  the 
I  at  (lie  Ordnance  Office;  nn  i 
l-li'  uiad^  through  the  Hum. 

till  very  recently,  when  it   irai  transferred,  wo  (junk  judiciously,  to  the 

Bond.     Tin-    Haiti  .  i   -i:    tin 

I., is  seldom  !..  i  ncc,  or  a  man  of  right  feeling 

in  respeot  of  science,  (the  Marai  ithsnd  it,   indeed,  n  splendid 

i    James    Kempt,    during  hit 
short  occupation  of  tin  thor:)   and  benoo  it  hai  happened, 

t,  for  a  national  establishment,  the  Royal  Ob  I 

ely  providi  I  for,  both  in  actual  payment  to  it*  l;ii  >  id  in 

instruments.    The  Admiralty  D 
n  of  iihirononiy.  ii  also  I"  Iter  fitted 
.  for  carrying  on  the  superintendence  of  tire  appro] 

in.  l-oth  onacooanl  "f  it*  interest  in  the 
results,  and  its  particular  constitution.     [|  it  oorahntllj  andej  tin  dl 

tion  of  Uicn  will)  knuvi    little-  .ml  ran-  for  it  .is  li' 

rail}  onder  the  actoal  direction  of  one  roi  because  li 

with  the  ilri.iils  of  its  basin  •  it,  and,  i  ont  qnently,  fully  impressed  erith  ■ 
i  of  diet foi  thi  i    alts  which  are  only  td  be  "!'<  Ined  rVow 

8Uch  ;»  BOH  I'l.n-.  deeply  illli  rested  in   [tt  1)1  illg  lUpplicd  "illi 

nig  it  on  Etonrd  of 

Visiter-,  al.i.  exercise  a  salutary  influence,  both  uj Ihi  nient 

and  the  Aetronomi  t  Royal  of  the  lime  l"  ii 

Sam  of  ill. •■■■  ioi !'...!.■  .       '  ere  attached  to  irs  connexion   irith  the 
Bourd  of  Ordnance;  ami  yi  i.  by  degrees, a/ti  r  the  nnH  painful  md  iIiik.*i 
degrading  solicitations,  the  Observntorj  became  supplied  »%  i t  li  a  tolerably 
•i  i  of  instruments,  of  almost   every  kind.     Snll  i In-  British  01 

mrullv  liebind  im»i  of  i In  enatinentnl  national  one*;  and, 

in  the  est  ■  (ton  behind  more  than  one  corporate,  oi 

private,  establishment  dovobed  to  tin  sami  objects,     li  it  only  rory 

recent  I  \  thai  ti  ienco  has  I"''  a  admitted  to  be  of  national  importance   and, 

■..  ii  is  little  more  than  half-admitted      fhl .  howrer,  it  aoi  the 

plate  for  amplifying  (be  discn-viuii  «■**  r  1  ■••  e.ni-.i-  uf  thin  mil  i:i|>]>y  ti.  lit    in 
the  raanii  iy, 

This  very  interesting  paper  of  Profetsor  Rignud  contain    01  a  icounl 

of  (he   instruments  which    Bradley,  the    meoeasor  of  Ualley,  and  third 

t  12  nil,  found  in  the  institution  upon  M^  appointmi  ral  to  the 

office.     Our  readers  will  recolleel  thai  the  learn  sd  H  idi  llffi  i  bterrw  pub- 

ir.  Bradley,  in  three  quarto  tale 
:  gcnoral  account  of  those  instru- 
ments at  I  I  of  1742.     No  opportunity  of  printing  the  sen  r.ildts- 

■  •  i  the  papers  of  Bradley,  relating  to  the  tin 
lir  n/cd  itsclftill  the  present       Mr.  \V\\W<*  I  .if,  n\' VUfT 
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contains  ample  accounts  of  the  state  ■  >  >ry   during  (in-  life, 

time  of  th«-  first  Astronomer  Royal;  and  Professor  Kiguud  has,  from 
paper-  iilmvr  1 1 1 .  m : i ■ . 1 1 . ■  I,  and  from  other  sources  filled  up  the  cliu<tia,» 
far  as  Iialley's  occupancy  of  the  office  is  concerned. 

The    inslruni.nl-.   cif   the  Observatory  in  l'"l 
.  private  property;  and  the  jealous  subsisting  between  Hall 
predecessor,  was  an   unrnnqiicr.il  it<-   difficulty  in    the    way  of  any  Eiir 
arrangement  between  the  widow  of  Flamsteed  and  the  in  from 

In  r  husband,  she  I  I  I"  li.it*-  mott  cordially.      Halley 

sixty-fourth  year  when  he  wan  appointed;  and.  upon  his  appoint! 
found  the  Observatory  "wholly  unprovided  of  instruments ;  ami.  in 
of  everything  bIm  that  was  moveable,' 

The  descriptions  themselves  cannot  be  well  abridged.     Tin 
itself  is,  however,  full  of  interest,  not  only  t"  the  practical  nstronoirn 

to  every  OlH  "ho  takes  the  slightest  interest  in  the  history  of  science. 

IX.    Observation*   on   Ha//.i,\   (\,mrt.      Hi/    Oapt<m   W.  H.   Smyth.  R 

K.R.S..  A    . 

Captain  Smyth  appears  to  be  the  first  who  saw  the  Comet,  on  the  pretest 
appearance  of  that  remarkable  body,  with  the  naked  eye.     This  was  on 
the  19th  of  October,  1835,  in   crossing  the   great  quadrat 
College)  '  'iimhridge,  and  it  even  appeared  with  "a  much  finer  effect*  Una 

through  the  tele rpo  on  the  summit  of  the  principal  gate-tower  of  thu 

College  which  he  had  just  left. 

These  observations  will  be  embodied  in  a  paper  which  we  an 
poring!  and  which  will  appear  in  au  early  number,  containing  a  condenxd 

account  of  I  he  appearance-  ot  tin    I'uinet  mi  it-  several  apparitions, 
Bftheyhavi    boon  recorded.      It  is  sufficient  to  state  here  that  they 
made  at  Hcdlord,  with    the   usual   instruments  and   precautions,  and,  in 
addition  thereto,  with  an  excellent  annular  micrometer,  which  wa»  lent 
to  Captain  Smyth  by  Mr.  Francis  Uuily  for  the  purpose. 

The  analytical  difficulty  of  the    problem,    resulting  from   tin;  rcry 
rapid  motion  of  the  comet,  i|   very  neatly  solved    l.\   the  "worthy  si 
ant-secretary  of  the  Society.  Mr.  Fpps :"  and  "the  beautifal 
i-phemeris  furnished  to  the  astronomical  world  by  Lieutenant  Stratfotii 
has    afforded    the    means    of   computing,   to   satisfactory   ex-n  ; 
hourly  velocities,  equating  for  second  and  third  differences.* 

X.   Astronomical  Observation*. 

These  are  of  a  miscellaneous  kind,  both  as  to  object*  and  observers; 
and  v.  rv  judiciously  thrown  together  in  a  tabular  form.  We  shall 
mere]}  itata  'hem  generally. 

1.  Observed  transits  of  the  moon,  and  moon-culminating  stars,  SI 
the  Observatories  of  Greenwich,  Cambridge,  and  I'llinlmrgh. 

2.  Observed  oecultations  of  the  fixed  stars  and  planets,  l.y  M.  -■>■. 
Kothman,  Henderson,  Snow,  Fisher,  BheepBhanks,  Hartnop,  and  WrOt> 
teslcy. 

3.  Observed   eclipses   of  Ivgiinfa  aatelUtes;  by  Messrs.   liothmaa, 
//'  tn/erson,  and  Sir  Everard  Home. 
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4.  Observations  on  li| -  .  Noranbw  :»».  1B34;  by  Sir 

Hom«,  ;tuil  Mr.  Byron  l)rm  . 

Observations  on  the  Solar  Kolipie,  May   16,  1838  :  bj  lliirly-nilie 
Vi  i.  nt  observer*. 

0.  i  lam  of  Baity*  Comet.    At  s.uth  Oworth,  by  I>r. 

■non  ;  at   Ulackheath,  by  J.  Wrottesley,  Esq.;  and  at  v.n 

jii.uii  EL  Owes,  If.  N.,  mid  officers  of  H.  M.  S.  Thumb 

7.  Results  of  Lunar  Observationi  made  ai  Edinburgh,  in  the 
hJ4    and    1888.      Hy  Professor   Henderson,  Astronoin<  i     Royal   for 
otland. 

address  of  the  Council,  <>r  the  I 'resident's  speech  on  A 

ledul,  though  they  i-m.i  int..  the  history  of  the  labours 

'"•ii ty,  we  do  not  feci  ourselves  call'.''l  BMH  to  offer  an  opinion. 

very  one  win.  I  lokl  to  tin-  labour-,  of  Blfl  practical  astronomer  as  bear- 

g  BOOD  ih.   decision  of  the  structure  of  the  universe,  will   be  interested 

the  liiif  but  comprehensive  discourse  delivered  by  the  President  on 
at  occasion, respecting  nebulas  and  multiple  stars:  still  wc  cannot  |»t- 
tade  ourselves  that  so  fertile  a  topic  might  not  have  been  more  efti- 
ently  trt'.-itfd  than  he  has  done.  Wo  must  confess,  bowoTCT,  that  we 
Eniti  ly  prefer  the  manly  and  subdued  tone  of  the  Astronomer  Royal  of 
■gland,  to  tin   laboured  splendours  of  (lie  Astronomer  Royal  of  In 

Professor  Airy  sometime,  -ays  too  little,  Professor  Hamilton  scarcely 
fer  fails  to  make  atonement  for  him  by  saying  a  great  deal  too  much : 
the  one  docs  not  say  all  that  might  be  said,  the  other  says  a  great  deal 
ore  than  a  philosopher  tiitgki  to  say.  We  prefer  the  former  error  to 
ic  Litter;  the  philosopher  injures  his  own  respectability,  and  degrades 
*  science  itself,  when  he  becomes  a  «pccial  pleader  for  Philosophy. 
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Hint  inn!  ttewton. 
A  hmoir  on  hIii iih-iiI  ref 

.iT     [III-      . /I'Kf/.'plll'.      ill  I 

»,"  in    which    the    distinguished 
lUtbor,  M.   Hint.    sueooesfully  proved 
thm  than  m  one  honour,  not  hitherto 
supposed  t"  belong  to  him,  yet  duo  to 
tin-  illustrious  Newton,  namely,  I 
having  discovered  the  theo 
in ii ii n-.i i   refraction,     M.  Bmi    h 
perused  with  close  attention  the 
of  Newton  to  Flams  teed,  published  In 
the  past  jraai  bj   Mr.  K.uiy,  log 
thorn  the  complete  aeries  of  ideas  that 
Newton  had  followed  out  in  order  to 

calculat  i s  whicll 

wn»  subsequently  published  in  hi 
by  H:i lies.  111  the  Philosophical 

as,    I7il,    without    i  i 
reference  to  the  means  em  plot 
form  u.    It  is  thus  certain  that  ?•■ 
was  in  possession  of  differential  ex 
ns    of   astronomical     refraction* 
similar  to    those  used    at    the   present 
day.    mill    that    In-    had    deduoeU     I'mui 

thorn,  theoretically,  his  table  for  the  case 
of  an  uniform  temperature.  M.  Biot,  in 
order  to  exhibit,  them  inn  simpler  tin  in. 
wont,  through  the  calculations  of  New- 
ton, and  by  them  arrived  at  the  same 
numerical  result*  as  those  ffhieh  m 
furnished  by  the  methods  HOW  in  use. 

"Thus,'"  remarked  M.  Blot,  Mwe  haw 
yet  to  add  to  tho  vast  number  of  Other 
discoveries  made  by  this  grout  man 
that  of  the  theory  of  astronomies!  •• 
fraction.  If  we  reflect  that  he  wns 
obliged.  as  hi*  correspondence  shows,  to 
discover  for  himself,  one  otter  another, 
all  the  physical  bases,  and  all  the 
meteorological  elements,  of  tins  ibsorj  . 
end  thai  at  a  time  when  no  person  but. 
himself  suspected  that  the  iodfeetfou 
of  the  barom.iter  and  of  the  thermo- 
meter had  the  slightest  relatiou  with 
those  refractions,  and  that  he  at  length 
attained,  approximativehv  it  is  true,  but 
by  a  method  direct,  and  dm  to  himself 
al  ■' -.  the  same  numerical  values  which 
thematheinaticfana  of  the  following  a™ 
regarded  a*  one  of  the  grandest,  results 
ol  tho  imurovcd    integral   calculus,  we 


shall,  without  dot 

an  aoqoisitlon    aas   one  of  llic 

of  hi.  imm  «,  a»l 

whicll,  beyond  all  others, 

i-.y  with  whi 
all  the  (nil.  --aeuls  of  the  turs- 

I  phenomena  which  I 

That   this  act  of  justice    to  the  dr- 

Snr.iil    English   mathematician 
.-ted    lj)    In 

ii.t,  re- 
markable;— that  it  should  have  bwo 
rendered  by  a  Frenchman,  arid  by  s 
philosopher  so  eminently  iiu:ilili«d  Is 
appreciate  Lhi  liscovery, 
mIihiiIiI   have   ilr.'.  ..iin   a  cocre- 

iirc  supposed,   by  si 
slightly    to    tarnish    the    lustr 

tig   and  gratifying  event*   in  the 
progress  of  modern  sci 

Is  there  no  academy  of  either  nation 
mntries  ar  - 

n(  this 
glorious  event.)  patriotic  enough  to  offer 
i  he    followniL'     subject    fur 
painting?       Hiiv    imiirnincing    to    the 
Ac\d>:mii:    DB3    SctKXCXS,    0 

after  the  death  of  Newton, 

covcry  by  the  illustrious  I'.n.ilithmaaof 
the  theory  of  Astronomical  Refraction. 

A  j. J  in  rent    Connexion   of  Aurora   Bo- 
v  with  Ruin,  nind.and  decreas- 
ing Atmospheric  Pressure. 

An  examination  of  our  Metcoi 
Journal  for  October  wiU  -••  ■■■■  that  on 
unusual    quantity    of    rain   fell    during 
that  month,  partieuhul)    Ed   the  early 
part  of  it.  und  that  it  I  -  wetter 

period    that    tin-    auroras   were  of  con 
sideiablesplendour. and  must  numerous. 
The  lirrt  aurora  observed,  occurred  on 
September   30th.      On   the 
day  there  wu«  a  decreasing 
column,  a  strong  south-wet 
I  irrenta     of    rani.       On     Oi 
another   aurora  occurred,   and   ou   lli-r 
nexl   day  a  decreasing  column, 
fall  of  rain  amounting  to  nearly  an  inch 
and  a  half 
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ii  aurora  on  i 
ins.  displayed,  during  mat  bona,  in- 
■  arches,  and  ii  vast  Bold  of  light. 
Again,  on  the  next  day,  than  was  a 
reaaing  column  i  rain  : 
and  then  came  on  those  Knitb-iraal 
Kale*  which  were  so  MVOfa  and  fatal  on 
in  ooaala. 

The  ln»t  observed  mmVM 
on    the    i-ih.  and   at< 
notice  in  the  metropota'i,  ft  itn  the  grant 

;         i: 
bllowi 

i'l  not  sink;  on  tlic  contrary, 

it  steadily    I  .ceded 

the  met 

iiiaiiicd  liicb 
uinil  tbe  27lh:  il  Ibeufell  with  the  north 

lj      Wind      wlnr!  ...1     and 

brought  :n  the  late  •  old  woaUu 

Adtxmtagr 

ritm  i;/  B 

n  discovered  at  an 
iron-work  in  Germany,  thai  In  produeanR 
adHcngagetnentui ehtarini  mil.  iftnerj 

ill    Mllii 

llvo  second  ud  |]  i  article 

[to  :1ml  of  quality 
No.  I.    This  ni".. 

ried  into  effect  in  ill'.-  i'iiiii.ii-  -  i. ii  the 
Lower  Rhine>  and  in  wid  to  huvo  cou- 
ii  ceoded. 

Menu  Level  of  the  Sea. 

The"  level   of   the  ana,   to   which   the 
imctric    measurement*   of   aliunde 
rerred,  at>  10  A   bl.nnl.ird  level,   il 
1 1n-    practice  of  the  moat 
inch    hydrographera,    by 
lean  betwi  erage 

of    Iwo    consecutive    lloiid-tide>, 

and  thai  ol  ill.  ir  Intermediate  ebb;  or, 
r  aiprocally,  the  mean  between  the 
average  height  of  two  consecutive  ebb- 
Mid  the  height  of  their  inlerrae- 
ili  lie  flood. 

The  Tidr,  a  true  Barometer. 

In   a   memoir    on    (he    Tides  of   the 

nl    France    M.   Piuissy    states, 

1 1  .ii r    lie  ha*  been    induced   to    believe. 

from   a  great   number  of  observations 

•  ai.kiiu   it  !•.«.,    p.iii.'.,    Bremen,  and 
boys,  wen  runniii'.-  in  all  direction    ■ 
ing  to  find  a  (\rv  in  the  next  Btreet,  or  m 
Urthfr  ut  ana     The 

bank  ml  ixtjiU  \ii)  ■  luetcd  aUiut  mi  hour. 


made  at  Brest,  that  wlwn  live  weight  of 
the  atmotpnore  elevate*  tbe  mercurial 
column  of  a  barometer  ',  in.,  the  mean 
level  of  the  tea,  (taken  •»  in  tbo  pre- 
depmkcd  about  four- 
■  !i,  or  1 1  inrbei.  Tlie 
proportion  of  tbe  specific  gravity  of 
mercury  to  cca-waler  bein«  an  133  to  I. 
M.    Dau*kV 

loTel  of  the  aea  may  be  ■ 
(rue    barometer,    it*     obaBBM    nUsj, 
•otToepoadinj!  with  those  of  the  atmo- 

rcmnrkablc  result  having  been 
disputed  by  XI  r.  Lubbock, — as  in  the 

.-     lutes    at 
.  under  hi*   Itlpervtsloo.   n  I 

M.  I>au»NV  fell  obliged  In  ascertain,  by 

her  poinls,  if  the 

f.ni  obaerred  at  Brv*t  •..  .  looeJ, 

in,   wlltcl 

I  that   port.      He 

took  advantage,  I  ••,   of 

aome    tiilal    observations,  which   TCffl 

I  to  be  made  by  i  lie- 1 
in  l«;l ;,  0D different  parts  of  the  French 

CO»»t,and  |n  liiu-'.-at  I.'Orielll. 

where  tin-  I  nc.diiiua  were  favourable  to 

the  i 'I  mriii  obeerration  of  high  and 

low  wni.  .     Bi    compared  these  with 
the  barometric  obeervationi   made  at 
the  aamc  plaoa  during  tho  moni 
Aii»iihI.    September,  October,   Novem- 
bar,    ml  December,  1833     Thi 

imparison  confirmed  his  pre. ;.  in | 

upimoll,  of   'In    .-'irii'-l leuee   I"  I  ...  i  ii 

Uiegrvnii'-i  heigbta  nl  the  mean 

of  lie-     -e:i    and     tbfl    lowest    of  lllOSO  of 

the  baromcler,  except  that  the  motion 
of  the  mean  level  la  a  little  more  marked 
at  L'Orieut  thun  at  Brent. 

M.    Datltay    mi     limner  et  nvinecd 
that  thik  effect  was  in >l  Owing,  *f  some 
on  di-  p  i  ied  in  believe,  to  the 
iiiilueiireoi  die  wind,    "  To  determine 
this,   in.  sava,  •'  1  observed,  euooeaeivety, 
daring  each  kind  of  wind,  regarding 
ImiiIi  its  force  ami  direction,  and  exn- 
ii'  the  beighte  given  by  the  noon 
level  did  no',   in  each  series,  follow  U 
.in  ilnyous  to  that  of  the  barometer; 
1   whs  soon    convinced,   thut  the   same 
law  of  variation  did  take  place,  and  in  all 
winds,— that  la  to  toy,  thai  thi  wind  re- 
maining cou- In n t  in  direction  aud  force, 
always  round  thai  the  height  of 
the  mean  level  railed  with  the  ell 
atmospheric    ntaswrcr    "Vv&  tssaSm 
nl    thcac  oWts»\ww>  ""'it.  %«»!k>«A 
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the  conclusions  drawn  from  llu-m  can 
iij.plv  i"  ili'  !■""  >•'  I.'Oricnt  only:  tin;, 
irt  th«  following.  First.  That  llgfal 
win.K  have  httb  iiillm  ni-i.  mi  the  height 
nf  the  mean  lovel,  wbattror  tony  be  their 
direction.  Si ■i-.inrl.  That  fresh  breeze* 
hove  Ktill  less  inflaenw.  Third,  and 
lastly.  Tlmt  gales  and  strong  winds 
from  ilu  N.  tod  N  B.dopma  the  moan 
Iim-1  ahosl  ;!;  inches,  add  thai  liinihu 
ui.nl .  from  the  S.W.,  S..  and  S.E., 
eterale  it  to  the  same  amount. 

Sin.-.-  the  publication  pf  then  latter 
nWn aliens  of   M.  Duussy,   Mr.   Luli- 
boek   hm   been    Induced 
farther   iiiin   tin-.    interesting   cause   of 

nil  iii  tbo  mean  level  of  I  ha  »ca, 
IHd  which  had.  previous  to  M.  Duussy, 
escaped  uttctitiou,  He  lies  announced, 
flint  Mr.  Dew»ion,  having,  at  his  re- 
muati  calculated  the  height*  and 
times  of  the  tides  at  Llvwpool  for  the 

1784,  and  compared  the  iosult» 
obtained  by  liini  with  the  barometric 
heights  of  the  some  year  made  by  Mr. 
Hutchinson,  this  eonolusioa  is  arrived 
at.  namely,  that  for  t'o  in.  depression 
of  the  iihiiiik.iI  ciihunn,  there  is  o 
OORVspanding  elevation  of  the  mean 
live]  of  the  sea,  umounting  to  one  inch. 
With  regard  to  the  epochs  of  the  tides, 

no  sensible   e lexioii  with  the  atmo- 

ipheric  pressuro  was  observed.  This 
i-  a  remarkable  and  satisfactory  cor- 
roboration of  the  fact  observed  byM. 
Daussy.  It  may  now  bo  desirable  i" 
adopt  ilu-  term,  Standard  Level  of  the 
Sea,  for  some  similar  one,)  when  ele- 
vations are  referred  to  the  sen-lewd, — 
meaning  by  the  new  torm,  the  mean 
level  of  i lie  sea  at  a  certain  constant 
height  of  the  barometer. 

Li/ting  'if  the  Kremlin  Bell, 

I  x  the  month  of   July,  in  the  present 

year,  a  successful  attempt  was  made  to 

raise  the  enormous  bell  which  had  been 

long   buried   in   the   earth,    in    the 

ilin,  at  Moscow.     This  bell,  one  of 

wonders  of   Moscow,  was  cast,  in 

1731,  at  the  command  of  the  Empress 

Anne,  by  u   Kussian  founder,  Michael 

Motorine.     It  is.  according  to  Clarke. 

21  It.  Jj  in.  high;  at  two  feet  from  the 

bottom  its  circumference  measures  67 

ft.   I  in. :  its  diameter  at  that  height  is 

consequently  about   21    ft.    6    in.      Its 

tbJckaesSa  at   the   part  intended    to  be 

struck    by   the   hammer,  '23  in.    tb.o 

Russians  estimate  the.  weiaut  at  \*2,ooo' 

poods,  which  is    nearly  auo    EngVUs, 


so  Ion 
the  wc 


in:.     The    reputed    elegance 

form,  tin  .  Itos-telk-i 

the  richncs-  rcfal,  corar" 

gold!  silver,  and  eopp  ■ 

make  it  remarkable  as  o  sporu 

t:io  advanced  -t.it'  ol  the  art  of  <  niiag 

in  Russia,  at  the  epoch  nf  its  etecutKO. 

M.  Monlfcrrorid,  a  gentleman  greSrJr 
distinguished  in   Pali  &  ihc 

rmmonus  work*  he   has  executed,  ws* 
intrusted  with    the    direction 
operations.     As  the  bell  was  lying  in  i 
cavity  in  tbs  ground  «  than 

thirty  f.'d  below  the  surface,  a  large 
i  non  was  made  to  rlear  it.  Over 
this  was  constructed  a  siren 
scaffold*  tm  the  atucbmentofthw  Hecks, 
and  for  the  temporary  suspension  of  tbs 
bell  at  a  proper  height.  At  half-put 
five  in  the  morning  of  the  8th  nf  July 
hist,  the  authorities  of  Moscow  and  a 
large  number  of  spectators  being  ■»- 
-iinliled  on  the  spot,  prnjers  were 
offered  up  for  the  success  of  the  attempt. 
and  the  operations  commenced  on  a 
signal  given  by  M.  Moutferrnnd.  six 
hundred  soldiers  instantaneously  SSMt 
at  a  large  number  of  capstans.  Tlis 
uiiuniii.iiis  weight  was  mastered,  and  ihi 
bell  was  soon  seen  to  rise  slowly  in  llw 
pit.  Forty-two  minutes  elapsed  durum 
its  elevation  to  the  necessary  i 
No  accident  occurred.  The  first  opera- 
tion beui"  finished,  the  next  was  to 
build  n  platform  beneath  the  suspended 
bell.  This  was  completed  in 
hours,  and  the  bell 
On  the  following  day  it  was  placed  an 
:i  sled  hi-.  ii"l  ili.iun.  by  means  of  an 
inclined  plane,  up  to  the  pedestal  IB- 
tended  to  support  it,  and  there  fundi) 
left,  on  the  26th  of  the  same  Mm 

This  colossal  work  of  art  is,  at 
but    a    mere   curiosity.     Its   use   as  a 
bell  is  impossible,  from  a  fi it 
seven   feet   high  and  two  feet  wide,  in 
the-     lower    pint,    when:,    B*    Bl 
stated,  it  is  23  in.  thick.     The  o 
this  gigantic  injury  rests  entire!)  apes. 
conjecture. 

T/iermomeler  indicating  ' 
Temperature. 

A   mkthod  of  accurntoly   ■ 
the    menu     temperature    of    the 
sphere  at  am  given  time  and  pi 
long    been    a    desidtratum,    nut    milt 
araouc,  meteorologists,  hut  amen. 

•  ft»k\«  \»ro\we&Wxj\«(\Vt<j«a\it»»iis 

\.,  u.y. 


MJdClXl. 


wi 


ilk  general ;  lor,  indcpcii  I 

Important  conshl  n  itton  .    I  I 

,  i-  mnectod  «ith  the  dot  n 

floo  of  the  law  that  regulate*  the  <ii«tri- 

.  obtaining  the  mean 

Iropci.  : i ir -n:it  ind 

distant  period*!  thai  the  great  iiuestion 

■  r  be  solved,  as  to  whether  the 

iclobe  in  general.  U  increasing,  rtatiott 

nary   thermometers    it    i*  well 
I*   temperature   of   tin 
at  the  moment  ..f  0| 
there  are  other*  i  oiitrivcd  i  i 
mmiciii  tnd  uuniiii ii in 
tomrteraturej  which  id 

i   (elected  epochs— but 

no  iiiitruni.T.t  ha  ■  constructed 

would  iircuratelv    inn1:  lam.   and 

mperaturo  of  the 

.  between  two  men  epochs,  how- 
il  :  1 1 1 ;  ■- "  1 1  be. 
A  skilful  timepiece-maker  of  Copcn- 
.  M.  Julei  Jurgi  risen,  eminent 

die ■  -I  hit  chronometers, 

i  on  Dotachod  Escnpe- 
.  ha*  succeeded  in  mi  attempt  to 

Cluce  such  on  instrument.    It  is.  In 
,  by  meatus  of  ebronometeN  that  he 

exhibit*  ill'1  III-  ,ill  ti'inpi  raluiv  desired  ', 

It  i«  L'cnr-rnlly  known  tlmt,  to  prevent 
variations  of  temperature  ftffeoting  the 
suing   of  u  watch,  there   is  attached    ta 

no  balaiu-. hwhei  i  of  g I  Instrument* 

■  euncd  bar.  composed  of  two  metals, 
the  unequal  dilatation  and  contraction 
iobi  undei  the  tame  temperature, 
ibortant  and  extend*  the  curve,  and 
ilun  aeoobrotei  oi  retard*  the  motion. 

"  In    ill.'  Edinburgh  Encvclopuslin,  Art. 

IAImosphcrwal  Ofook.  a  nwihinfl  is  stated  to 
Inw.-lni-n  proposed  by  Dr.  Brewster,  which 
hliinild  record  any  variation  of  temperature 
that  t.iki'8  place  during  «  given  period,  and 
indiculc  mi  tin'  'luil-plalo  the  exact  iivcnn^n 
of  all  the  heights  of  the  mercury  in  the 
thcrmoiMi't'T.  The  principle  in,  "  tlmt  the 
variations  of  lical  and  cold  afloat  Bm  pen- 
duknri,  which  may  be  cither  of  the  tubular 
or   gridiron  kind,   and   which   is  eo  con- 

, In.  hd  :,:-    l.i    [■  r  t .  I ..-  r  -■  Iinilll.-,  ill  111.'  motion 

Of  thl   clock,  the  alternate  contractions  and 

ion-  whi.'li  it  undergoes,"  To  nu- 
in.-niuM  inquiries  us  to  tin.'  actual  existence 
of  this  instrument,  we  havo  never  been  able 

ii  ■tieflurtory  BiiHwir.     A  lull  d.- 

■.■ri;.ii'Mi  .'.  is  promised  In  I"    given  in  a  sub- 
MqtMOJ   part  of   the    Encyclopaedia, — but 
cilLxr  tliia  it«a  not  ilonc,  or  it  has   clinled 
men)  tliaa  one  atftanpt  to  flad  if. 


TV)  apply  tin.  priMiph  to  the  |  D 

oftanr'.  -ralures,  M  Jh-- 

:  reverse*  the  arranu 
netu'.s  in  l lie  oirved  bar,  I 
instead  of  oo  tig  for  any  Varia- 

tion of  tomuera'i 
of  it ;  he  ihi 
libihty  to  variation   by  adding  u  second 
arc,   n,d  hj  these  uwans  lie  obtains  a 
variation  of  .11 1  •econda  for  each  degrou 
of  temperature.     It  may  now,   inter  I 
doiki    I"'    rone,  r.ed,    that    if 
tie  compared,   at   two 
distant    in-lnnu,    with   a   chronometer 
keeping  regular  lime,  we  could  ascer- 
tain   i.>  obangiaa]   Um  dinVreneai  of 
time  iui  •    i  me*,    the   mean 
temperature  of  tin-  period      It  nrw 
necessary,  of  course,  previously  to 
this  ImtraiO  moineter.  so 

that  the  mun'!i  ol  r i . .  i ....  |n  hmmmti 
may  lie  uniform   and  i ompursble.     In 
order  to   render   these   cin  ■  • 
meter*  still  more  useful.  M.  Jin  ■ 

adds,  without  :ii n>- 1 1  InOTMaing  llii'ii 
hulk,  a  metnllic.  thermometer,  which 
indicates  present  temperature,  and  this, 
by  tho  aid  of  two  slides  upon  it,  is  ni.nle 

to  give  also  the  iiia.Minum  and  mini* 
mum  temperatures  which  may  havo 
occurred  bttwato  any  two  Inataati  of 

observation. 

This  logeniotfei  iustrutuunt,  th.-rcibro, 
gives,  on  iii-p.itioii, — 

1.  The  tciupcratON  of  the  present 
moment. 

2.  The  maximum  temporal  in,-  oflhfl 
parte  l  between  the  present  momenl 
that  of  any  other  moment  previous  to 
il  which  wc  have  selected. 

■t    The  mininuiiii  leiupi-r.-iture,  and, 
4.  The     mean     l..uip.  r.ilur.-    of    tho 

Btnu  period. 

The  principal  obieCtion  lli.it  DTI  lentl 
itself  to  this  desirable  instrument  i-  the 
cost,  which  necessarily  ooeura  in  all 
cases  where  chronOED  b  I    are  tuquirud. 

Indcliblr  Writing  Ink. 

DuniNO  a  recent  discussion  in  the 
Acadirnie  des  Sciences  on  the  meritl  of 
some  pa|>cr  prepared  to  prevent  the 
fraudulent  retnovul  of  ehornctei^  «  |  lltoD 
upon  it.  M.  Dulongealled  to  the  recollec- 
tion of  the  A- Hi  in',  i  hut  a  commission 
appointed  by  them  hml  famonstrated, 
that  the  surest  means  of  rendering 
Written  characters  indelible,  was   to  uso 

Indian  Ink  diatolved  In  water,  with  a 

slight  tntxuuc 'A  sqms  wA,  \sw^  y« 
liculurty  tkAiyVivWiiv 


ii  i  •■•:•• 


'.i  i 


.,  ni         •-..-,  geometry  in  this  eountrr  we 

;Vr*wM  l*-*:*  v   .«.:  ...-*  anil  remarked  upon    reeen,!^;  ^ 

Vt    V mw -•*'!   St     .H"    iwwt**!  of  unwilling  to  be  merely  querulous  csav 

art'dW'rs   i*  •     -.»s    ■«,"•    -•    i--i:  .-.:*   1.1  pinners,   we,  at   the   tame  lime,  am- 

IV-.  ■■.■!■  i'.s-ur    li;.-  u'.t.n   !;•  I  '.uKcrly  rue  need  an  attempt  to  render,  a>  turn  l 

w>i"l  vvi-si'lv  -•.[.••■vv*.  njjv  lie  in   our  power,  this  deligfadU  ' 

rv    t*;    uvi     i    ;    >   *,i  >i   a-  have  and  extensively  useful  branch  of  seitaat 

iK"triuiiM  will    he     i  .'  vnHVtS*!  JW  better  known  amongst  u». 
tn.-i-i  -i  i.  Hvff      I":c   :-«--is  frs  ire.        |t  would  be  a  waste  of  time  to  dveB 

;ir»i»"''»i   ».  -i-.yx  ■■'  :     ••••   •.-..   P>y-  upon   the  vast  importance  of  an  iati-  ' 

\— .c    i.i.i  mute  acquaintance  with  the  meant  af  i 

£■*,!•■«■.;    "'nvi     -     v    -i : . -iT.il    :-i  preserving  health,  and  of  avoiding  du- 

..•••.•.•    -i     v  »   i- .   -^    •  ;»»••..     The  oaso.  to  individuals  and  to  society. 

■•■    ■..•■■•■>■  ■  •   <h*ii>-:«         N<  limit  can  be  assigned  to  its  bene- 

'      •  "••  ■  •    ■  v -.-.-j*;  :j,«.i;  oo.isequences. — and  yet  how  depfe- 

•'•  ■»  '•        '   l"««    i  nl'iy  deficient  are  all  our  great  establish-   I. 

'•  "»'  '  "*    '■    '•  '•■•  i'#"-  aicu.'s    of  individual    and   professional 

NhS't.      i -.1      .  -. «  •  t-»     •.       >.■     — ,-SMa  jiluv«W!l,  with  respect  to  this  valuable 

tx'i'-  >• :    ••i..m-..  species  of  knowledge !    The  care  of  the 

:    '.V*     ..•••    ;■.::«■-•.     :«    .. -:•;•.  -uSie  health  is  absolutely  abaudonedt, 

>'•'   •••'  !•<-•.•  >    .-;    'i-vtio      •tie-  u:itil  perhaps   the   nose  or  the  pocket 

o-i.i  i  .■».  .;    .     ■..«!•   vs   ■■uses,  of  viao  influential  individual  is  affected. 

4.:.i  .••«•  •!  %;  •  ^  *:-  jjj  rxjo,  the  question  of  a  nuisance, 

/    V- <  • 'I'-ii     •>•  •»  » v  ••  ^     ••'.>■"•*'*•  *'w    .aiuenfable   then   is    the    hostile 

v-'v  i  •         •.•••<••«    —    ■••■...■.  ,._,.   ff  joientido  ignorance.    On  que*-    ! 

'"'••    »■'  ■•>.  ■*»■      •:•.•:,.»    i    -.,.._  ~,..i* -.-.rio  J  *e<s  complicated  and  obscure 

'"*.'"'       ?""'  '      "'  '  ■».:-:o--.i:  ■••41   :he   effects  of  miasma,   vapours, 

ida. ••<••>■    ■■      1         «»■»       •    1  •■    1    .     ,  j^,.    •.itv.i -ho  human  body,  there  is  not 

'*'••'»■  .ic  ».  _;'>.e>t  .i;rSculty,  in  any  case,  of 

t'V  •'.•  .  •»•>    .     •,     •.••;••.%:  t.io  ,;.,  L.t.a--  a:-y  number  and  weight  of    | 

['•»•'     "     *■■    *  •■•      ;     v   ;  .mi-  -i-i  1  -'V*  .-;i   one   side,    and   balancing 

v"  »    .  -  1  •  ■   1    .  - -^       »  _.v.^,.  ■;-.■  i:,  i-q.-ii  iie^-lu  and  number 

•'•    '•  -  -  --• '•-    •     '  •■!    -e    C.-0-!  d.:u  so  unsettled  is  the 

l>1'  '    .    ' :--     '•      •  *o»  ;•  :.-i-i'.  ■.-■.■■A  011  taese  subjects,  that 

•'•   «'  •  .■  •  '   '  •■■-  •  .     .,-.  v.»    .•:"   ovloence.    so    morally 

*"*■"     "  '  '  *  '  >  .::..■<.    rvioccs   no  disgrace   upon 

■'•        ^-  •         .  .•*■'.•■;■   ■..  s*..   ;..•.■»; !;:•■;.•  v-si:  of  a  dangerous 

«•*.•.«•*.*•       •    :  .  •  .•       •.  :o:: .-.   \  •  1:  i»-*u.-i;t;es  are  promul- 
'«■"•"•  .     •'-        "«     i  :  :  :    i."  •    1 :..; >-:»•.:   as   iafullible    pre- 

I  ■•■■  .  •  >.    ■  ...  •.  •:.-•■ 

^.  ^  13*  Wu  'i  r>c  ccWfttt  Tolnme. 

....  p  ,         ...,...,  *    "■•.:::»     1    sr«cRk  culli-.'<iis  of  gallons 

.■  •.    -lur-a^c    w.'i   ras,  rrsoivitated   weekly 

£ k.'v:   sii  i«ii-*w;:Cv-:->  :r:ci  ic<    jununit  of  a 

«'*   .*|iji:iii.'*- .   *r«'n  1  ^r-:wdod  population 

1  aftj-  x-ti       r*.:ir-j»  xw.  and  has  been 

•  t     .iw*,   :iti    jSK  ai   Newcastle; 

:,■■■■■     -c    M    «u-r»  r*   of   the   imme- 

...=    :.  ■_-!  vup-h-i  «;.  -'  WtK  are  any,  it  is 

.    .:u •-,..<■;  •>-   Jen-Thin'   =i'-oh  looker.     A 

•  ■>.•.■•.  •«'»<■»  'nidi-i  ':>  >tr.  Maugham, 

v     .*'h  -tiiea.     l.erur\T    a:   the   Adelaiile- 

:» » v    ».*.*.<»  r*  .     >■  i.?t'Ct  :•:  "?e  a-;,^4cd  it 

i    i..u:.i.uo.i  1"    :i  ii.  «:...?.       By  ihis  pn>- 

-«.     t.   ,tp.    'f.u«-iVa:-.i;.   .'U  *.ts  cvoiutioo, 

.    na...    v     <iar    «»'    1  'jc«  .xtiitiijiion, 

.* ;      >    .."      '.."    ^'    ,*'*     "v  "V»t.  "**J   '      ,-,':"    ">iv'W  ■»  -nMiuuj  xp  ile  ciuEiney  to 

*'%  v"  ."     .*      '    '      .  ''     w,.°    '      "    Hr;*»""        :.w.*.     t     Bfly    it:vi    it   aStawDCCKiv,   sad 

;",v  *•»"*-'         •..•«..    c  .  ic  '.■».-     ulllv ,    -;U     ^-..ui-.    t  *-il  j*. »i;r  cater  the 

*'"'v        .■'»■•'  "-  "•  ■'  lv!  ■■•*■'  •..•«»«iii:i"it,     ,-u.nui. .    ac    a.1.    Jut    "j«    jxaeascuMoady 

•■•  ••*  ..  wiWi  t.v..i   11  .»  st.e.v).i   ^ruiuc.  »»j_  ehidnie 

Uaa;u^  uv^iw-i  j»  inNP  uii»«     ■('   u  in.  asoi  u  itemaLuig. 


k.VK, 


N,.'.   •■» 


•  v. 


MISCiXL 


eni  miiito 

or<-<  ll  baud,  ami  thn 

iv  rage,  not  or.  I 

k.  Iiu!  u  il  .'■{,  in 

general  ignorance. 

well  when  miuo,  a*  well  I 

lu:»l».  profit  by  adversity  and  roi»- 

Esrtuno.    Tho  effect*  of  the  cholera  n« 

Paris  were  u  and  though  llic 

of  that  dreadful  ■  isite 
caution  h  jjra- 

li  lying  to  ice   the  authorities  of  I'aris, 
roused  b)  (he  terrors  which  it  produced. 

runup*  supposed   t  i  I'l'-  U>  ii 

extension.     1  m    i» 

now  sensibly  alive  in  that  metropolis  to 

.1, amine  nave,  liUlfl  i! 

thai  tins  excellent  im-a  of  leaching  the 
principles  of  I  i '        ■  workmen 

»Iki  attend  <  lion    suggi 

i  at  tho  ume  epoch. 
It  it  that,  though  discoveries 

ui  Ibis  important  science  may  require  the 

and 
lest  invwtiRiitif.il  of  tin  il 
intelligent   cultivators,  yet  its  prai 
ma;.  uoed  to  mcatun 

oh'tv  pre 

tions  i>(  great  oase  and  simplicity.    A 

nvoro  nopulai    m     mi  n  -iin|»    »ubject 

ui  scarce))  the  many 

iu  frequently  address 

numerous  auditorial  of  over)  class 

during  a  Lond »'iniei      ,\  n 

»»k,  why  should   not  »  science  which 
tly  and  largely  con- 
inii  of  all  mankind, 

be  taught  from  (Chair  in  ever),  uol 
sity  and  publii  nenee 

fields  are  Ihera  foi  ise  in  our 

crowded  manufactories,  our  niines,  our 
prisons,    our   ships,   our    ovor-peopled 
district",  indeed,  tn  evorj    n 
iug,   and   in  Urn  habits  niid  daili  life  of 
uikl! 

Tkr  I  I  L'Htdon, 

Tiri  Mends  of  botanical  science,  which 

»i»  mentioned  '    ii-    lili"l)     to 

i  elves  into  a  ociotj .  nave 
finally  done  m,  under  the  title  of  Tnic 
Botanical    Bociktv     OF    LoSri 

■  1 1  in  their  rooms,   1 1,  John 
■  in.  evei )  alternato  Thurs- 
day, at  m,  p.m.    The  anniversary  of  the 

la   fixed   for   the    29lll   ol 
vcmber.  that  being  the  bnih-iku  of  the 

*  See  p  XiJ. 


celebrated  English  botaniit,  Ray.  It 
ith  pleasure  that  wc  insert  the  fol- 
lowing passage  from  the  pros  per  I  us  of 
Hi-  association :— "  Ladies  are  eligible 
ai  member*,  it  bring  well  kivuan  U 
there  arc  many  who  have  devoted  tjui 
attention  with  -  litis  delightful 

..   sad   whose   ocean 
•  H am  iSm 

and  research." 

.Viimorr  o/  lintuh  Sped**  o/  /' 

Tit*  number  of  specie*  of  plants  fbw 
in  fireit  Britain  is  abonl 

;irbe»  all  Hi  '   ip- 

llllli      S'.M 

It  includes  almut  thiee- 
fourtlis  of  tlio*e  uhicli  grow  in  Ger- 
many, and  about  two-llfthi  of  tliose  of 
Prsnrc ;  i-.i-l.oanl 

province*  of  the  latter  <• 

greatly   (o   the   variety  of  il*  vegetal 

The  rfcinit]  Of   Load nay  be  eon- 

siderod  extremely   rich  in    objects  of 

icsl   reseat  Ins  1500 

specie*   of   plant*    r-clooging   to  Great 

Britain,  aln.nl  HKiOtnay  M  loimd  '.villiiii 

Ml     I  i  MOB 

observed  i,-ii  ui'  them  within  tmo 
of  Hempstead,  nnd  sou  wrthtn 
the  ilium  distance  from  Croydsm.   Thus 
there  i   Lndncements  lo   the 

nib iii  iiis  smoky  city  to  issue 

from  ii-  leaded  o,  nnd  pursue 

the  delightful  and  beaith]  • 
the  botanist. — In  vim,  meeting  of  the 
Botanical  Society  qfLoni  -;i6» 

Bored  I  ft  II  at  Crenelle. 

Tn  a  well  nosrborinn  in  the  alaughter- 
house    (abattoir)     of     Orenelle,     near 
I'm i  ..    ii  .'i  in    September   lost  bat 
serried  down  to  i  depth  of  IIM  feed 
When  shoal   i  mill  (hel  deep,  the  ten- 
ure a  iii-   bottom  "i  Sra  bom  wa» 
if  the  ground 
it  un.  ',  i-  only. 
• 

'  •    tptntion 

■•  I-  la  on   the  right  bunk  of 

the  Kiln-,  in  Savin; ,  more  rceelil    than 

the  ohaUc? '  bos  long   b<  en  t   rarlil 
llspute  among  Qennan  geolo- 

Ui    1  i.tiH.  who   bad  •  v- nod 

the  i  b  MM.  Bumbold)  sad 

Rose,  bos  written  lergel)  upon  it,  bal 
argue-.  vbM,  m  ■•>■ 

certaint\  uv«"  ivW  svAi^ctV,  v:-s.\^««sj,'>L\ssssas 


HWEU.AMt*. 


i  siraUe.    .At 

I  Mil-    UMOtlng  :il    Jl  Mil   lb"» 

nroporition  RMl  "■  nil  :•  I.k- mi-able  t*CC|l- 

■..)  |>i.  <  o!: 

I,  by  did  of  Miutcrrptli 
make  ' 

ascertain  Tin*  fact,    Hi-  nvits    ihegeo- 
rf  ill  oountries  (a  oo  operate  in 
tnptithing  tho  work. 
Ti,.  be  abntmd  ■<<•; — 

I.  To  determine,  lij  ,  -i  .ivations  and 
in  tin-  rallej  nt'  Polcnz,  in  what 
manner  tlic  granite  is  superposed  upon 
I  res. 
■j.  To  expose  to  view,  on   the  road 
from  Etofherwalde  t-i  Hohnilmo,  on  the 
..t  lie  valley  of  Polena,  the 
I  in  of  ill..-  granite  ud  tin 
in  order  ilint  accurate  observation*  may 

llu-ii  be  made  of  their  rcciprnral  penetra- 
tion, II  -md  of  the  pho- 
n.niKii.i  of  i  In-  ir  contact. 

(.  Kmally,  in  -viminc  tho  geolo- 
uioa]  -  ihiiiii  itancos  oi  tho  Jurassic  and 
free-stone  fgtuuk  r-MndMmJ  strata. 

Each     subscriber   of   u    rum , 
thaler  (aboul  it.  Bug.)    ll  considered 
bolder  of  n  share :  iiii:-  • ill  on- 
1 1 111"  him  to  .1  pamphlet,  descriptive  nf 
the  operation*  and  tin  i r  nteulB,  with 
nigs,  and  an  account  of  tho  ex- 
penditure. 
The  cost  is  thu.»  estimated  : — 
Object  No.  1.  from  £10  to  £30. 
■2,     „      £  I  to  £  fi. 
3,     ..      £20  to  .1'  ID. 
Printing,  engnrnng. 
ami  paper    .     .     £14  to  £16. 

£48        £82 

Many  distinguished  geologists  hnvo 

lii'i-miic      ■-u!i: -<-i  i l.i-r-r. :      among    others, 

MM.  Humboldt,  Weiss,  Leonhard, 
Nuumann,  Rose,  Nocggerath,  &c. 

Danger  of  Calomel.    Medico-Botanical 
Society's  subject  for  Gold  Medal. 

"  Amongst  tin-  cln/micnl  preparations 
ilmt  have  attained  great  celebrity  is 
Oalomeli  a  medicine  which  enfeebles  nil 
1 1 »•  vital  powers,  and  which  may  from 
that  circumstance  derive  its  efficacy  in 
subduing  actiro  inflammation ;  but  its 
operation  \;  eminently  injurious;  audit 
cannot  bo  sufficiently  deplored  thai  il 
should  in-  rashly  and  (gnorantl*  cm-  : 
ployed  u  u  domestic  remedy,  and  awn 
in  pRffoarj  ■petit  nt,  Instead  o!  fa 
reserved  eoleij  foi  tbos  dbotderawWwi 


i 
advrocandli'  Hi-  -ifaniplu-U 

practitioner.     A*  n  it  frequently  thus 

lied,  and  ax  fashion,  w  he 
often  synonymous  with  folly,  fa 

I  in*  use  even  in  the  I 
Infancy,  on  cannot   b 
iK-r-in:  .    arc    common,    that 

bodily  vigour  and   mental   c  m 
impaired,  and   iliat  causes  of  insanity 
have  become  more  numerous.    An  Met 
nent   physician,   whose 
sueh  case'-  was   rerj    oxtemiTv,   *ni 
whose  opinions  WS  d  upon  accu- 

rate ob.-..  r.ain.n ..  me  that  la- 

sanity  bad,  jn  many  instances,  ari««» 
from  the  injudieioui    employes'  . 

calomel;  and  Hicfa  i  naturals  Ik 

the  result,  when  both  t. 
body  iiiv  debilitated  by  factitious  meant 
when  I  :    old  age  arc  prt 

maturely  produce  I,  when  lift  bcoaaa 
languid,  ami  the  power  no  longer  exitts 
ni  eiij..yiu«  the  gifts  of  I*i evidence,  snd 

rotupoxui  ■  l  lie  cures 

utlily  pilgriiDijfr. 

Undi  t  Huh  circumstances,  an  infirmity 

DM]  In-,-, mi.  .,-. and  the  mwtsl 

faculties  may  be  disturbed,  if  not  it. 
strayed;  but  even  h  lamentaah 

consequences  do  not  ensue,  a  shuttered 
constitution,  a  sort  of  nominal  existence 
in  a  melancholy  and  miserable 
dejection  and  debility,  with  enfeebled 
nerves  and  almost  exhausted  poncn, 
may  be  more  afflicting  to  tho  patitnt 
than  a  chronical  dixordcr.  It  will  l» 
said,  and  I  am  read]  to  admit,  that  > 
mercurial    preparation    has    not.  in  aa 

quantity,    tho  moid   act.. 
different    individuals,    and    that    seats 
person*  are  more  susceptible  than  other* 
of  it*  injurious  effects;  but  tliix  circum- 
stance furnishes  an  oddui il  argument 

against  the   umn 
L.f  Mich  a  remedy,    irinoe  -., 
any  particular  case,  can  bo  learn, 
from  experience,  ami  i 
to    bo    greater   than 
wished  by  tho  physician.    So  extensile 
is  tho  misuse  of  mercurial  prepr.: 
and   so   injurious    are    their    u 
operation,  that  it  has  In 
determined,    by    the    Council    i 
Society,  to  offer  the  gold  m 
be»t  Kssay  on  tho  que- lion.   "  PI 
the  vegetable  substance  which  could  bt 
employed  with  success  as  a  tut' 
for  mercury  in  the  cure  of  tr/ji.'. 
of  diseases  of  the  liver  1 ' 


Mlw  i 


uld  be  ilii 

iir   lh»M:  medicines  which,  from  their 
■  ii»,  if  r»nt  fatal, 
they  nre  misapplied,  and  which, 
vcn  when  they  remove  a  d! 
prod 

Pbai  nl  m 

sea*  r*.   was   shown   in  a  case 

which  euae  under  my  personal  ubservn- 

if  a  lad)  in  whom  I  was  ri 
and  wh'i  hi. I  been  accustomed,  fa  the 

purpose    of    allaying    III''    poln    :iri-inir 

I  eomplatoti  to   take 
opium,  of  which  the  dewwas  grs 

eased  till  u  amounted  to  n  consider- 

able  red. 

tlwugh  it  waa  then  too  late  to  remedy 

its  which  hail  been  tlm,  occasioned", 

i lie  some  relief  m  experienced 

from  drinking    so  Nothing 

would  mtirv  in  I ! ■■  -   til 

tnent  of  medical  science,  to  the  honour 

■nvdiciil    profession,   and   to  the 

ni    patients,  than  the  cure,  by 

Bale  rend  simple   mean*,  of  difficult  or 

diseases,   instead  of  cmpluy 

ing,  an  is  loo  frequently  done,  and  even 

■  -   ill'  a  different    di.  <cnpl Mlli- 

•      which     :::.■      puwcl  I'll!,      lull      pnl- 

iiml  therol'ore  pernicious." — 
Karl  Stanhope,  Attdreu  to  Medico- 
Botanical  Soi  Self,  1636. 

Gnat  Out™!  Heat  of  if":  Earth  nut 
alarming. 

"  It  appears,  lhal  if  there  be  an  Inoraaae 

of  tempera i uro  in  descending]  such  a 

fact    can   result   from    nothing    bm    :i 

heat)    independent  of   existing 

"The  discussion  of  the  evidence  <>f 

tat  must   lie  left  to  the  geological 

speculator:  but  wo  may  here  mention 

some  of  the  results  of  theory,  which  are 

■  •  msikt  le-j    formidable  (lie   idea 

of  (wring  a  vast  abyss  of  incandescent 
matter,  within  the  comparatively  thin 
crust  of  earth  on  which  man  and  his 
work»  are   supported.     It  results   from 

is  Analysis*!  that  at  124  miles 
deep  the  cnrih  may  be  actually  incan- 
descent, and  yet  that  the  effect  of  this 
fervid  mass  upon  the  tumperature  at 
may  he  scarcely  a  pcrcep- 

raction  of  u  degree.  The  slowness 
willi  which  uny  boating  or  cooling 
effect  would  take  place  through  a  solid 
crust,  m  much  greater  than  might  be 

ul.    If  the  earth,  below  33  miles 

-  BuH  imSet,  1030,  p.  W. 


deep,  were  replaced  by  a  globe  of  a 
temperature  500  times  greater  than 
tlut  of  hoiliux  water.  -JOO.lMO  years 
would  be  rc<|  II  tein- 

I .I  i   i  in    .,|    ib,    surface  one  degrcct. 
A  much  smaller  depth  would  make  the 
effect  on  the  superficial  temperature  m 
sensible  for  2000  years.     It  is  culcu- 
lalad,  moreover,  that  from  the  rate  of 
increase  of  temperature  in  deeoen 
the    quantity    of  central    heat   virion 
escapes  in  a  century,  through  a  - 
metre  (about  3  fcot  4|  inches  by 
SJ  inches,)  of  the  earth's  surface,  would 
melt  a  column  of  ice,  having  that 
for  its  baae,  and   I  n 
inches)  high." — Wiikwki.i..   Report   OH 
Kltctrii  Hi/,  i 'ft  |    Dublin   Stsston,   llri- 
tish  A$*ociation,  1835. 

,!<••  (\f  Solar  Ural  imparted  I" 
the  Earth. 

It  may  be  curious  to  contrast  the 

of  the  bent  ascending  la  the  earth'* 

Mlli.i.  e,a-ntalci|  ill  lllearliele  pivccilnig. 

with  that  annually  | red  ihcsn  upon  il 

by  the  sun.  This  is  estimated  by  PouillctJ 

10  be   sufficient   to  melt  a  OMl 

11  metres  thick,  (about  40  Eng.  feet,) 
incrusting  the  "hole  globe  of  the  e  nth. 

Bin  of  a  Portion  r/  the 
Bottom  i\f  the  Mediterranean. 

M.  TnkononK  Vikukt  lately  addressed 
a   note   to  the   French    Aeodimit   del 

Sett  ii' -1-1.  in  which  he  directs  tho  atti'n- 

ii i  ireiilogisbt  i.i  the  probability  of 

the  speedy  appearance  or  a  new  island 
in  the  Grecian  Archipelago,  in  conse- 
quence of  the  progressive  rise  of  a 
sunken  solid  rock  i  ■-. ,:ii [..>-.,! ,.!  iiacli;  lie 
obsidian  ?)  in  the  gulf  of  the  volcano  0J 
Santorin.  The  following  are  the  author's 
observations  on  this  subject: — "Towards 
the  end  of  the  last  century,  at  the  period 
when  Olivier  visited  Santorin,  the  fish- 
ermen of  the  island  asserted  thai  the 
bottom  of  the  son  hud  recontly  risen 
considerably  between  the  island  of  Little 
Ku'imeni  and  the  port  of  Thera;  in  fact, 
the  soundings  did  not  give  a  greater 
depth  than  fifteen  to  twenty  fathoms, 
where  formerly  the  bottom  could  not  be 
reached.  When  Colonel  Bur)  ami  ihe 
author  visited  the  island  in  IS-!),  they 
were  able  not  only  to  confirm  the  truth 
of  Olivier  s  statement,  but  also  to 
tain,  by  various  soundings,  that  the  rise 

+  Mem.  Inst.  "Vwa.  viv.  v  "W^. 
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•  ■I  the  submarine,  land  ha>l  continued, 

and  1 1 : -i t  m  ill.'  DOiDl  i 

•i  don  than  foot  fathoms  ana  • 

bait   to  1830  theaame  observers  mule 

■ii  s i - : i » 1 1_- r. .  « iin  b  ambled  them  Id 

line  the  Dm  and  tatenl  1 1  the 

man  of  nick,  whl 

bad  been  elevated  half  a  fathom.  It 
nnd  Jo  extend  nearly  900  yard* 
tVoDtUI  in  *(•»!.  ami  about  oiOfroin 
n.nili  ti>  south.  The  xubmarine  surface 
deepened  gradually  |o  the  DOrll 
west,  from  lour  u  twenty-nine  fall 
on  th*  east  and  south  loll  iaoreaaod  to 
i., us  Una  fathome.    B  [toil 

the  eoBndinga  indicated  in 

to.    I  bare  lot : 

.  -.ill  , 
:  rneo  18  lo,  baa  I  i  ad  la  s.m- 

torin    Ira*  ascertained  Hi  it  tin-  nick  still 

and  iltiii,  ii.  Seplem- 

i"-r  1839,  the  di i  bit  lean  lait,  the 

depth  ol  »  tloi  amounted  to  on 
fathoms;  so  that  n  sunk*  n  real  no* 
which  ii   i-    dangerous    (br    briiti    to 
approach.    If  the  took  ooutiDuea  to  rise 

Ut   till:  .•.Hill.      Mli\     Il     III.  s     In 

that   ill  I  ill  Ibna  9 

Sin. '!•  the  eruptions  ut'  1707  and  171S, 
which  produced  the  new  Kairncni, 
volcanic  phenomena  bavi  completely 
eeased  in  tin-  null  of  Santorln,  and  the 
volcano  seems  ,u  iba  proarai  daj  quid 
extinct.  Nevertheless,  the  ri*  of  a 
portion  "I  il  teems  i»  demon- 

strate, continual  aflbrU  durtn 
to  make  an  eruption;  and    that,  when- 
ever the  reaiitance  .<in.ll  not  be  strong 
enough  to  offer  a  suflb  ient  obstacle,  the 
volcano  will  again  resume  its  activity." 

French  Scientific  CongrtM,   1836, 

Thk    I  -i-ii   "I'   lln-  Si-i.-ntitit- 

CongresK  of  nance  commenced  cm  the 
iiili.il  September  at  Bloia,  ;iml  termi- 
nated on  the  Slat    About  200  mena- 

bers,    natives  ol    Fiance,    wen-    |.iv,i  nl 

Tii.  re  wi  re    •  feral   English,  '  I 

.      and     S|>:iin-h    visiters,     and, 
among  the  rest,  several  ladies. 

'lln-  business  of  the  Congress  was 
pursued  with  auch  seal,  that)  during 
nearly  the  whole  ol  the  session,  several 
sections  met  twice  o  day,  and  very  fre- 
qnentl)  the  afternoon  sitting  was  eon- 

turned  nil  late  in  the  evening;  but, 
notwithstanding,  a  day  more  than  the 
proscribed  period  was  required  to  bring 
i//.  arrears,  and  « tu  unanimously  anew 
(a  Tbe  Fifth  Seaaton  will  ba  h«M  «, 
Mot/,  in  the  early  port  of  Sept.  1&V7 


"Mtijf  Drug*. 

'•  It  is  well  known  that,  in  komcinnaniv*, 

I  under  the  same 

and  might    be    supposed    to  be 

similar  in  th.  .  ■■"■■■  ••  ■  Ii'-  .nt 

;    .  their    i|ila!lt;c    mill 

administration  ol  them 

much  anoertaintjr,  mid,  theretoi 

i.rable   danger.    The   same  pn> 
N  exactly  similar, 

he    dissimilarity 
properties  of  the  drug  that  i 
either  tbu  cur*  or  tho  fatal  laHBi 

in 
i.'iniiu  the    drugs    which  are 

ia  boa  those  which  are  of  1 1 
quality,  i-  ol  M   importance  to 

by  whom  tlscy  are  coropi 
as  irell  as  to  those  by  whom  I'. 

ud istervd.     1  speak  froi 

nuthoril  i  stale,   that  of  sow 

urc  vend*  I 
only  ft  i  i  i  hundred  are  'i  u 

beat  quality,  and  are  consequently  p*S- 
seeeod  of  tin 

in  *xo» 
ins  lancet,  only  one  half  the  qua 
the   active   prlnci| 
belong  m  iln. in.    I  nm  assured, 
the  cci  la  coon- 

try,  onl)  one-hundredth  pari  is 
beat  quality;  that  there  is  of  s,ranimonr, 
of  the   1'cruviun  hark,   mid  of  rhubarb. 
■•ul>    a  i.i  ;  hut  that 

1 1  ai'  ipecai  ud   of  sates* 

parilla  a  larger  pi  .nd  a  larger 

still    of  jalap  ;    and   all   of  these 

are  frequently  admii 
all  ol  them  Merc  of  an  inferior  quality, 
they  would,  of  course,  be  tar  less  ea> 
bul  there  would  not  be  the 
same  difficult]  and  danger  in  i 
ind  them,  as  is  i,  riencod  fro» 

the  inequality  in  their  power,  and,  con. 
sequent!?,  from  the  unc  in  thesr 

operation. 

•'  Tho  great  difference  of  priec  bctweto 

in  im-  ol   the  best   ami  I   an  in- 

ferior quality,  offers  a  Strong  inducement 
M  ii-.    the  !n 1 1 , - 1  :  and  i(  VOUld  I" 

estimable  advantage  to  medi- 

cine if  satisfactory   sul  •  tbtni 

could  i 

win,  Ii   are   indigi 
An  admirable  papa  of  l>r.  Rocr 
proves  incontestable  th 
IvyVww    '  ■■■■■'  (even  tujli  • 

•  \U*<mvVcv  Vc  \V»  twie.-,  NMik  >&»* 
.Aa.t  vwsAal. 
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Peruvian  bark;  there  i»  re«> 

that  rhubarb  of  a  |foud  Ojuallt* 
.-d  in  tin-  i-onntry.  nii'l 
that  eli  i'ply  the  ; 

sar*apn.rilla;    and   it   deserves    further 
inquiry,    whether     th 

ittBiA    Cyporittias  could  not  be 

imraony,   and  the 

the    A  Mm-:  utfotia 

ma]  yds 

of   iIm  i  n    i  ■■'■>■• 

be  bigltlj  :    — Rami 

Botat  1836. 

Th«  Ln  a  much 

I  N  1  S  U  Ml'S'I- 

i;  (i'il  to  determine,  by  moan*  of  the 
barometer,  if.  as  uu>  lung  too  >U| 
iht-  waters  D  plan  Si-n 

1   thnn    those  of  tin-    M<  htei  rn 

md  the  Ocean.  The  mean  of  three 
determination*  save  a  differ c  in  thin 

fOOt.  BUI     Kllll-f  |UIMl  l\ 

im  ii  tome  doubl  dn 
th*   malt   of  me   observations:    made 
i  |,  M.  Krman  baa  taken  up  the 
subject,  and  the  following  ii  the 
■  -Bnroi  . 
mode   t.  .r  xeven   yearn   at 
:.   compared    Willi    i- 

ii  made  during  tlio  same 
period  at  Dantsig,  give  104  foot  a* 
the  height  of  the  Ibrtnei  town  above  the 
level  of  the  Baltic.     This  reaul    I 

:nn*  nt 

Miitnu.     Hence,  with  the  assistance  of 

onctudcd  that  the 

ictlon  of  the.  K 

with  the  Volga  is  only  !9  feel  above 

the  Baltic.     Thus,  in  order  that  there 

I      he      II     iMIIiriil   '  ''II     lln 

of  the  Caspian  and  the  Baltic,  il 
would  be  necessary  that,  In  the  extent 
of   1470  m  ii    Kasan    and 

■•(in,  the  descent  of  the  >  i\>  r 
should    not    be    more    thnn    23   feet, 

i    seems   inadmissible.      The   de- 
of   the   Volga   (1  in>  Torjoli    to 
Kaian,  in  on  extent  of  690  miles,  baa 
been  m  Supposing  thai  in  the 

remainder  of  in  count  the  river  fol- 
lows ii  .  Krman  has  ascer- 
tained that  the  depression  of  tfai    I 
pian  Sea,  compared  with   the  Baltic, 

A  bo  273  loot, — a  result  which 
<loc»  not  differ  much  from  I  hut  (320 
feet)  obtained  by  Messrs.  Engelhardt 
and  Pi 


"itfl-mihi/ie  "•■ 

.  i  •<«  to  the  Mowing  ( 

letter  addressed  by  M  Ti 

to  M.  Amfto,  another  labour 

in  the  vast  field  of  cliemical  - 

appears  to  be  appmucliine;  to  the  nhl 

point  as  Mr.  Cross,   but   DJ  I  ilifferen 

reals 

••  Who   doa   not    knnw    how    many 
pi  rhap*  ammif  the  must  iliflicult 
in  oob  .  bar*  alien 

.   M.    Becquerel  in  clectriral 

ii,  and  tbi  I  lab  iurs of 

M  Fbnrnot  regarding  n  of 

rains!    Numerous  oti  although. 

Fall]    i  tpb id, 

ritboal 
dispute.  For  example.  I  bare  prtrM 
thai   the  emery  of  Naxos  comes  from 

reins,  aqunttjr,  bad    been 

j  means  of  volatili 
ration  nnd  sublimation!  yet  the  M 
miiiii    .  Ii  m,  iba 

of  v.  titutoe   emery.  :» 

rolotile    than    the   carbon; 

which  Ibrme  the  subject  of 

■Ii-  pute, 

•■  Shies  ,!  knowledge.then, 

always  enable  til  to  explain 

the  phenomi  n  i  a  bo*  i  alttonoe  we  c  in 

bl  to 
-     Hi-  ii  iiuiv  no 
mode  ol  acting  whkh   surpasses  out 
ill   Ij-e  •     And   could   -l.i-   ii. ,1   pro- 
ceed, I'il'   1 1 1 ■- 1  in  i-  i  .    In    means  nl    iluublo 

chemical  decomposition  i    On  this  up 

;  .ii,  il,,1  phenomenon  (dotomitat(on) 

mil  admit  -.'I  ea  ii  i'  vol] 

I. in, nil  that  nil  die  limriiili  I    in  •  ••l.nile, 

or  ai  le  of  sublimation. 

Magnesia  might  then  seslh  reach  tho 

,ii  a  muriate,  and  occasion  the  top- 

ma  I  ii  ,|i  "I', i  -nl  able  liylroi-hlnriiti-  nl'lmi.'. 
which  would  be  earned  "(T  bj  the  in- 
flltrutiim  ol' water:  while  the  ma  raosia, 
-I  the  contrary,  would  i"  combined 
wiih  that  portion  "i  Iho  carbonic  actd 
let  ul  liberty,  nnd  would  thus  serve  to 
i.ini  the  double  carbonate  of  magnesia 
and  oi  lime,  whloh  constitutes  dolomite, 
proper]]  so  called,  In  this  thorn  is 
inly  nothing  inadmissible  or  con- 
trary to  reason,  inasmuch  as  Iho  hydro* 
ohlorle  aoM  ns  Is  one  of  !'■'•■  janes  most 
In  i]uently  disengaged   from  Volcanoes, 

ami  the  marietta  ought  to  ha vo  been 
disengaged  mut*  »ViwmvV\^  Va  Vkv&xx 
times,  if  v.c  sAn&Xi  ^VV  >j,wJi»»5»*»» ' ' 


1  he    BMltoll    WBOoli  that  ihc    ini : 

Kl  of  rock-suit  which  exist  in 
Mliferoua  formations  are  deposited  b] 
vamtu'unttion,  in  the  midst  of  the  struts 
which  thus  penetrate. 

"I  am,  therefore,  of  opinion  that  the 

cation*   of  rock*  of  the   Meoad 

may  henceforth  he  nil  explained 

hjr  means  of  double  decomposition, — a 

S". Ki.-li    h  ■>    BBkbled  MM   Of  B] 
IB,    10    ptOdtWO,    m  llio 

:  -',.,  cul.ir  null  ore, 

:ou»  lo  thit  of  the  I  bail  of  Elba, 

as  urll  as  i j 1 1 •  >  1 K  w  el 

i  lUlsed. — ;i  -ni>-T mil- bitban known 

ii>  mineralogiais :  whence  1  conclude, 
CAol  Mm  tunc  is  not  per/tap*  Jiir  Jin/oiW, 
when  idi!  shall  be  able  to  produi 
rate  all  the  tyr.ciet  of  precious  stones, 
without  even  excepting  the  diamond." 

Aval/  Ferns. 

Thk  following  general  OODolaakw  re- 
garding the  geological  and  geographical 
distribution  . if  lossil  ferns, are  BODUUBOd 
in  ii  rceenl  Memoir  by  I'nifosHnrto.ppcrl. 
Tin-  beds  ol  the  coal  formation  contain 
the  largest  number  of  fossil  fern-,  vi/. 
i-.;:  while  the  mmahelkelk,  and  the 
chulk  tad  tertiary  formation*,  contain 
(ha  •mialiesl.nurober.  The  total  num- 
ber of  those  fossil  vegetables  at  present 
known  amounts  to  25A ;  of  which  92 
ii  ii  ■  been  (band  In  Silesia,  89  In  Bohc- 
iiii  i,  56  in  the  other  countries  of  fier- 
in:\ny.  10  in  Fran.'.'  and  Belgium.  89  in 
Great  Britain,  3  111  Denmark  mid  Swe- 
ll, n.  1  in  Italy.  11  in  North  America,  I 
in  Holland,  and  4  in  the  East  Indies. 
" J " 1 1 . -  feme  Unit  arc  the  most  widely  dis- 
tributed on  the  globe  arc  the  following: 
—Alcthopleris  Scrlii  (in  Rl 
France,  SUeala,  Pennsylvania).  Vea- 
roptcris  anyustifolia.  and  ,V.  ciu 
(in  England.  Bohpniia.  Silesia,  Penn- 
sylvania), and  V,  Lohtti  (In  England, 
Franee,  Belgian),  In  thedislrieta  of  the 
middle  Rhine,  in  Bohemia,  and  Silesia), 
Most  of  the  feme  of  the  Jura  forma- 
tion m-unr  in  Kngliini).  The  number  of 
fossil  ferns  amount*  nearly  to  o  third  of 
.I"  lot  il  nm  ibex  <&00)  of  fossil  vege- 
table*: at  present  known.  But  it  is  very 
probable  that  we  are  acquainted  with 
but  a  small  portiOB  nl'  these  fossils. 
Several  genera  of  ferns  belong  exclu- 
sively to  one  or  to  two  formations. 
Fowl  ferns,  of  all  formations,  «xlb- 


Bg   IbOM  of  the  chalk 
and    tlir     WoUUie,    present    ■    -.irk  nr; 

!.>  the  tropical  *\- 
ferns,  but  none  to  those  <■■■ 
and   cold   climates.     One   of  the  pno- 
.iooato  he  drawn  from  tbu 
stribution  of  fossil  I) 
bratation  has  pau  licul 

iii.li  differ  essentially  from  those 
of  other  formntiona.  To  this  there  ate 
..-ii  fog  exception*.  6ile*iaiar«saa»k> 
able  for  ii--  extremal},  rich  foaafl  Aon, 
far  no  leu  than  230  apecie*  have  ahead* 

i n  found  in  that  country.    The  feew 

flora  of  England  resembles  gre.-.i 
of  Silesia.  •  the  gem 

maria,  which  is  common  to  the  i 

1  tli.-  coal  formations,  no  species 
has    been    found    in    WO 
Finally,  it  is  remarkable  that  dii 

dona  and  jum- cut  both  in  the  matt 

and  in  the  moat  modern  dep> 
mis,— a  i,i. ;  whii  h  I  n'l-  to  prw 
there  is  little  foundation  for  the  uptnon 
ii.it  at  tbfl  earliest  epochs  ( 
plants  only  existed,  afterwards  monoco- 
tyledon*, ami  then  at  a  lator  periol 
dieotyledone. 

Light  i  mh  fi  nit  eh)  produced. 

M.  CArcuv  had  been  led,  tbeor 

to  anticipate,  that  near  the  limit  of  total 

rellcclion  in  a  prum  refractkii'i 

■  ith  a  vast  increase  in  ibo  inten- 
sity of  the  incident  ray  of  light  He 
has  sinco  verified  it  experiment  all;. 
The  most  astonishing  result*  m»y  be 
oxpected  to  im  this  extraordi- 

nary fact,  sin..'  it  would  appear  from 
it,  that  light,  however  small  in  q«i 
may  i >. ■  magnified  indefinitely. 

Patent-Law  Grievance.    No.  IX 

Thb  penalties  inflicted  on  the  inventive 
genius  of  Britain  during  the   preterit 
year,  up  to  the  J.'.th  ult..  in  the  shape  of 
govemtnenl  atamnaand  feeeon  patent 
amount  to  more  than  £:iH,nool 

N.B.  This  sum  has  hecn  paid  in 
ready  money,  on  taking  the  first  steps, 
mid  as  many  of  the  inventors  are  poor 
men,  (operatives.)  tnd  a  great  many 
Othera of  thorn  persons  U)  whom  it  would 
be  very  inconvenient  to  pay  at  least 
£  100  down,  they  have  been  nhlig. 
into  debt,  or  morlga."  or  dispose  of  tli'.-ir 
\\\\e\\\.\»ws.  w\Wt  wholly  or  in  part,  fed 


NEW     I'ATKNTS.     HCW. 


■,1M  »..--■ 

In.*  .  furabavr  mi.Iiim  » 


OCTOSKH  i"".'. 

Jkhxmmh  Cloos,  Lirvnod 
Merchant ;    tor  bnprorcmcBta   In  U 

luring  hat  bodice.    Oct. 
28.—  i 

Qroat  Pcter-«trcct, 
HV«/».,  GaMppaMtu   end  I.*nip  Manu- 
facturer;   for  improvement*  in   It] 
IHiiiiiI— limi  or  Mjiirit-liglite,  or 

tempi.   Oct.  38.— April  2fl.    /  fcr ,  (  nam, 

Tl/TAL,  Omnium...  III. 
NOVEMBER. 

243.  Rouicmt  OotLAKO,  CuurUiwU, 
Wenifaworth.nl,,     .Surry,    Eaq.  I     f»r     ini- 

.  ata   ujxin  patciiU  already  ol 
fcj  him,  (of  comhinationB  of  apparatus  for 
5. — May  ft. 
J  uin  Ki.v.th  ■-■■■  Smith,  Liverpool, 

M. n-hanl  ;  fur  iiiipri)'.  cincnte  ill 
reflway*,  hiii I  mi  lucomothve  carringee  to 
work  ou  mioJi  railways.  Nov.  8. — Juno  II. 
For.  ftrnm, 

24.%.  John  \V;iii.  icur:,  Ringwnml,  /Aim//, 
Carrier  1  for  improvement*  in  drags  or  np- 

Katun  applicable  to  eorriages.      Nov,  B. — 
'. 
240.   Jamhi    Smith    the    younger,   and 
K*ancm    Smith,  Radford,  Null.,  Mocha. 
nica ;    for    Improvement!  in  certain    ma- 
ohinnry  already   known,  for  making  bobbin- 

11.  it,  vr  twist  luce.      Nov.  n. — Mny  II. 

217.  Joel  Livsky,  Bun,  Lane.,  Cotton 

Spinner;  fur  impro' enta   in    machinery 

ir  minnlng,  preparing,   and  doubling 
■ml  other  fibrous:  substances.     Nov. 

re.— Mny  ia 

248.  Banna  PaTSBCDN,  l'oiicnek.etroot, 
Xewingtun,  Surry,  Engineer ;  for  improve- 
menta  in  the  construction  of  meter*  or  np- 
imratui  for  measuring  gns  or  liquids      Nov. 

12.  Mav  12. 

21:1.  H»MiY  AootJ»T08  Wills,  New 
fork]  but  DOW  of  Thrcodnecdlc-st. ,  Lon- 
don; for  lua  improvement  in  the  manu- 
facture of  hate,      Nov.  10. — Jan.  15. 

SM>.  Virn-usH  Wooixby,  Yorkot.  East, 
(■.iiiinurii.il-fl.,  MUUa.,  Gent.  ;  for  iiu- 
prOYcmonU  In  the  niiuiufiicturv  or  prepa- 
ration of  mahri.il.  Im  be  Died  U  ■  substi- 
tute fi>i  .  partsof  which  inxnrovB- 
mcnti  are  applicable  to  other  purpoai " 
Not.  16.— M 


•i.'il.  .ions     Yfijl,     Glaqruw,     Trad 
]  ■  1'ientain  not 

-.:  i|  1. mil  rotatory  engine.  Nov. 
10.— May  1ft. 

pa    ArruwATa,    Crayfurl. 

Kent,  t'lilirii  I'rinl.-r;   fur  IllllllllltllUlli  in 

tea.    N">-  Ift. 
-May  1ft. 

163.  JoaWa  WniTWiiaTii,  Manchester, 
Lane.,  Engiueer;  for  iinprovemcnu  in  ma- 
.  liiu,  iv  tor  mining  MM  doubling  cotton- 
wool,  and  -  •ubalancpa.     Nov. 

111.— May  19. 

264.   William  Nohhim,   AImmi,   Cvmh., 
Land  .Sun  ;.  in  ;    for  impronm-iit-  in   the 
1.  im,:  of  combo.    Nov.  19. — May  19. 
For.  Omm. 

2.'..">.  .lniiN  GoanoN  Cami-ssli,  Glasgow, 
Lannrk,  M.-rebniit,  and  John  Gnoos.  ■ 
tho  aouic  pine,  Throwster;  for  a  new  or  un- 
provcal  proven  or  manufacture  of  silk, 
nilk  in  oommoatioa  with  earl  :iin.tlier  fibrous 
substance*.      Nuv.  l!l.-Mni   Iff, 

350.  John  Bivhanan,  Uaiiwbotlnin, 
/..inc.,  Muwrjgfci  :  fur  an  improv. -.1  nppa- 

retni  im  iiu-  purpose  ol  9y>  v'- 

1. inning   ihaUaf  operation*,      Nov.    22. — 

2.'>7.  Tin i.mai-  EtOMOB,  Park-rd.,  Dalntnu, 
Miildr..  Dpi-niine  I 'liemlut :  for  improve- 
in.  ni:<  in  li ring  i-igiial  and  otlier  llgbtn.  Nov. 

W.— Wit  --. 

2ftH.  Qmnn  CKmnn,  Hoiborn,  Oeni  ■. 
nn.l   J'mk-   Yomo,    Brewar,    BnefcJiae, 

UUit,  :    fur  iinprnv.  iih-iii-  in    lie-   iiinnn- 
0f  "iignn.      Nov.  22.— Jim.  22. 
SS9.   IlU.H    N  ••-  1  OH,      Mam ibrOOgh,    11.  u 

Bornnioy,    York,    Gam,  b  per  ■.    lis    ia 

alarum  gun,  or  n'pnrt.  1  ami  .i.-CeetoR  Nuv. 
:.'.      Iff]  22. 

260.  Tiihothv  llACitwonTii,  New  Sbil- 
don,  near  Bisbop  '.  -n-kland,  Engim  er  |  I'm- 
iinprnvi'iiieutfi  in  8lenni-ciigine&.  Nov.  22. 
—Mav  22. 

201.  Thomas  Bills  Stamford  Hill, 
Mulil.i:,  Ksi|.,  nnJTiriiMii  Biiui,  Shrvwa- 
1,11  ry.  Sliropsliirc :  for  improvements  in  lh> 
mniiuffteture  of  sheets  and  pipra,  or  tubes, 
anil  other  articles  of  lead  and  other  metals. 
Nov.  24.— May  24. 

affit,  Jobsrn  Wooi.lams,  Welle,  80m., 
Ocnt. ;  for  unproved  means  of  obtaining 
power  ami  million  from  known  eourcoa, 
Nov.  24.— Mav  24. 
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SCIENTIFIC  ALMANACS. 


The  Nautical  Cemmeutamce  det  Temi;   Atlronomitcliei  Jahr- 

fiucn    {Hrr/in)  ;    An/iNiuir   tin    liurcatt    ia    Longitude* ;     British 
Annual,  &/,:—  far  \VA~. 

return  of  the  season  at  which  tin'  ln»t  of  almanacs  makes  i(s 
.  hat  this  year  been  distinguished  by  that  of  the  find  number 
it  Britith  Animal,  published  in  imitation  of  tin;  French  Annnaire. 
This  adoption  of  ;i  plan  which  has  taun  followed  with  such  success  for 
many  years  by  our  continental  neighbour!,  seems  to  demand  some  notice 

in    M    scientific   work    lik ir-  ;   and    wi     'liall    t.-ike    this  opportunity  of 

passing  in  review  the  prin<  ipal  alruuriiu  lo  form  a 

tiiLMit  on  th'-ii  ciiMip.ii.iii  is  well  as  on  those  of  the  stranger 

a  isociatcd  to  them. 

ikiI  and  essential  pm-pori  of  an   almanmt   was  to  supply 

those   in   anyway  interested   in  astronomical  pursuit*   with  the  relative 

during  the  current  year,  of  the  licavi-uly  bodies,  and  with  data 

For  making  calculations  of  theii  movements  in  the  intervals  between  those 

period  ■>  fo  i  which  the  almanac  furnished  them.     Immediately  connected 

with  this  objci  i.  was  the  notici'  of  futun  pheuMinens)  of  occasional  rccur- 

rence,   such   na  Ellipses,  transits,  occultations,  &c.     The   importance   to 

ncrally,  of  everything  connected  with  the  calendar, or  with  the 

measurement    and    division    of  time,   ;i»   immediately  depeudc  nt    on   the 

rent  motions  of  (he  sun,  Ike.  seemed  to  necessitate  the  addition  of 

Information  on  this  subject,  to  the  purely  astronomical  details 

implatcd.     The   intrusion   of  extraneous   matter   ouce   allowed,  the 

ir  republication  of  a  work  with  Mich  contents,  offered  an  opportunity 

Iding  any  other  whii  h  might  I"'  gi  ncrally  interesting,  that  was  of  a 

ic  ter;  almanacs,  accordingly,  became  a  melange  of  scientific, 

i  imI.  and  political  notices,  the  two  latter  having  no  other  connexion  with 

the  first  than  that  of  being  annually  modified. 

will  not  touch  on  that  melancholy  and  humiliating  chapter  in 

ilic  moral  history  of  mankind — and  the  more  painful  because  it  is  not  yet 

iy  closed'" — which  narrati  i  the  progress  of  credulity  and    imposture, 


•  Wi  i. hi  yesterday,  •  placard 

llle     I Ml      publication     ul'     Jl 

entitled     I'/nriiolui/t/   and    Aslri'Ini/ij 

tujrmonizfit,  thovring  thai  t/utcomparimtnU 
<\f  0*f  tund,  M  divided  for  phrenological 
iiuo'y,  esactiji  agree  with  thr  attrological 

I,  a,-, ■„.  .\  r.   v 
Following  passage  from  n  ootcnipo- 
r»ry  journal.  puDUshco  before  Mil-  repeal 

..f      till  lUnUUIlCrt,     pi''   SPIttS     Sulllr 

kttble   itatamcats  on  this  subject: — 
L'ns  lot  ii  number  of  uliuonncs  pub- 
lished may  tx  divided  Into  the  astrological 
: n-astrelogica).    Tin 

i,]i-,]l..]    1.1     (Jli    Kl.-ifi'i.linv.'  faillljiMliy 
Only.         I'll'  r.     ll'.li    .1    l/nnf  e.'.iiw.  ul    flii'cnin- 

V.,1..  II.  2 


pnny'i  slnwnaoi "  thn  otaenei  but  thin 
class  wnx  disooatiBuod  In  LflSS,  (!) 

•'  Tin  >v  lire  now  "illy  Iivu 
almanacs,  Vox  Stellarum,  by  Fram-.it 
Moore,  pht/tiriiifi,  mid  Mcrlinus  Libt'rulux, 
In/  JaM  1'iirlr'uhjr.  MoOnil  improved 
filiiioiuie  has  this  year  (I8H!S)  ceased  to  be- 
long to  this  class.     These  two  contribntr, 

lie  f-  is  good  reason  to  betters^  ena  half  of 

ili'-  hi. niii-  BOOB  iihiiiiiuiett— thut  is,  they 
-ell  '2  j(l,000  copies.  Of  these  again,  nine- 
teutlis.if  tbt  member  may  lie  put  to  the 
nee. unit  of  Tnim-is  Moure.  BO  that  this 
r.  i.  ..i  inoienl  absurdity  is  probably  more 
rend  than  DA)  Otiott  v."tk  ui'AvU\v^4avx\. 
John  l'ni-w'iAttc  c/irosswwee6.\ia,»q 

E  Yi 
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attaching  themwlve*  to   a  science  that  vrordd    otherwise    ]»ave    earlier 
exalted  ournninic.  I.y  tin-  contemplation  ofel  I  duration, 

viewed  through  ■'  median  tmoon dilated  by  their  breath;  and  which 

.Ic- ,  h'i.i  .  hi.  in  ,i.  >-...!  Lihjj  rhcii  baleful  spell*  ler  the  arrogated  sanr- 

tioti  of  In .  intuit,  nnd  gradually  Increasing  their  influence  till  ii  U 
tin  majority  of  tbe  1> •  i in . hi  mm  t"  mull  *M  Raton.  Most  aiman 
our  n.:i<lri-  know,  v, .  iv  formerly  ll 

rjf  ili.-  poison  hi-  allude  !'■;   and.  perhaps,  the  jealous    anxiety  to 
(In-  true  original  object  of  their  rnstirarJon  frotn  any  portion  of  th 
graceful  Itignts),  rally  hare  been  11  powerful,  chough 

the  purely  astronomical  part  of  their  content* 

lli'-  1 1 1 i -..II  .1 i    in. in. -r  v.lii.-l.   .<  in  |'y 

parent  stock- :  u  separation,  however, 

■l.  mands  of  an  ettending  knowledge  in  the  ml  in  the 

mi  of  navigation,  whii  Ii  required  n  greoti  i   space  I  -ii 

u«-  th. hi  wa*  compatible  with  the  admission  of  anything  noi 

connected  with  the  subject     This  separation  accordingly  has  taken  plate 

in  moat  European  nation*,  and  in  the  Hi  ites,  but  ii   is  to  tbe 

three  leading  astronomical  almanacs  of  the  old  world,  that  our  renurb 

vrill  be  chiefly  conrin-  I. 

Our  r/tm  national  almanac  and   the  French  Connaissttnce  de*  T«U 
undoubtedly   stand  at  the   head  of   all   tlii-i-  works.      We    place  tbrt* 


mi  almanac-maker  toon  after  tin 
restoration  i  FrancU  '•'■  lili  ca- 

reer of  nnpoMiirK  in  I i.sifl :  1'iirtriilgc, 
therefore,  Iin-.  tli'.'  advantage  of  seniutgr 
orer  bis  m  ul.  and  timi  ought  to  go  ■  gooa 
way  In  balancing  the  relatlvi  nurrifi  Bl 
thsu  itupldft]  it  Is  prObaUo)  In. ".••.-. i. 
tli»t  PsiiridajoV  almanac  never   anting 

IIIM-Ir  llillil  ugliillnl  til."  wil'liC'll  nil  ..1 
Svill;      for    it    it    II     r-  lii;il-l.lil.li'     flirt     tllnl 

Bidtsrataff  klllod  Ihb  identical  slmsnae 

for  n  SiasorJ|  mill  frightened  the  Mai  l-iri- 
ridge  fi--.ni  attempting  to  aet  it  up 
Tin.-  Stationers'  Company,  howt-ver,  were 
nut  to  be  so  beaten  oat  of  a  nrofttablfl  im> 

r  nature,  iiii.I    ttio.v  hail  tin    ini|iuil ,  in 
714,   to  publish  a   Partridfft'i    IJmasnw, 
with  a  portrait  of  the  seer,  which  tl 

thv  man  refiiwril  to  acknowledge.     The 

-.It'll  nstrnlng'-r  obatiBBti 
imt    t».    |.r..plii  -  v    in    lln-   Il.-ii.    thfl  Rffn> 

pan*  continued  lo  employ  the  pheri  only 

of    I'lirlri.li;!',    nml    llio    work    even    now 

i-  n-  iin-  motto,  EHam  mortma  lajuttw, 
This  original  lelnsrn,  and  thaacknowlwtg* 

llient  of   tlir  ili-atli    of  the  nlni:inii.--ni:il:.-l. 

is  thii-  onlj  I'-.-,  "u  we  can  amiou  fur  Pnrt- 
II.. i  iifin^  aa  popular  oh  Moore.     Me 

i-       ii|.|il.--li..n:il.l\      :.-     Silly."      (<<"• 
Journal  >•/  AVi"'".'i<>".    A ...    )'.) 

Tlir  name  of  Partridgi  was  sm \\ 

the  compiler'-*   real  on.  bury,  I 

most  proline  writer,  in  Jades  by  ftv 

l'ir   Of    in.-,    .i.ii-k-.  rstnnt    in    the    Biitwli 
-Museum,  nil  treating  of  iwtrolojv,  8t«. 


Il  must   mil   be  Supposed  tliut    EwVa4 

itandaal in   tlii-.  aWrocWtai   poaOSa 

Moore's  almanac  was.  •  ad  Is, 

annually  reprinted  in  1' 
logno,  and 

■ .  1 1 1 1 1 1 ■  1 1 1 >  make  their  sippsara:.. 
CoblcntJ   Ate.  &c.      At  home,  the  sale  «t 
ork  is  .iii.  il.  ,-iuiiiii"i]  to  the  agneai- 
iiirnl  population, the  Ii  > 
itiigi*  .-- 

lli.-    audi  nv-.ni-    inn. 

i  .lien-  ii.Unf  almnnaca 

III.  Hi: 

.  thai  such  mi  I'li.ii-.miur  irss 
minle  with  regard  to  Moot***  almanac,  kj 
omitting, tail- win.  theooluam  -i  iumirtatr* 

"I  tin-  i in  mi  pnrtu  of  il"'  '.. 

in  .-H-I-.    tin-   whole  iui|ii  i'M.OSS 

h  :i-.  in  i-..ii-.'.(iirii.-f.  n  hi  i 
•  -ii  the   In. ml;,   nl    (lit-   publisher,  aide 
lYi'iis  i'. 

The  //■ura/up/in'  i',.mp:iin    iin-niionrd  Is 
tin    above    .-Mi.i.-i    ad  I  la   jror 

(1837),  in   fie'r   nimun)   li«t    of  eichSMa 
almanacs,    f  '■««,    pri*- 

Moore**  Almanac  It  'if.  t  tl 

provami  nt  for   which   tfae  .'Nlra 
in.. 

of  iin-  |ii'i'.lii-ii"ii ..  (to,       l-i  'be  tame  t> 
PartrklsD't  slmjui  olds  the  Ail*" 

plaai    tin-  post  nt  li"ii..i 
the  gi  mini.  .    coDsequrtuv,  « 

tmt,  ut  ^Vi  bcuur  still 


Ugcther,  because  they  Imp  idvumd   to  their  pretnl  illfHI  of  per- 
fection in  oonKrijuciKT  •  h  riprocnl  i  :l  I    Dfl 
each  other.     I                                              <  ran  lay  claim  to  soni. 
ot    birth,    the    rolumi     for    1H3/   being  the   hundred  and    lifn-. ninth 
of  a  series  which   Im*  never  suffered   interruption   *inre   it^  commcncc- 
lucnt     in    lti^N  by    I'icard,    J                            ■  ;    it    Mould    no    more    buve 
nturity  without                        initiation  excited  by  the  sub- 
sequent u]                 of  our  Xantkal  Almanac,  than  this  would,   if  it 
had  not  been  for  i!                   .1  rx.implc  of  such  u  pre-existing  modi  I  nnd 
rived  from  tin-   iiui                   ItKN  of  menu*  for  cal.  h 
lation.  so  liberally  COI                                       Iti:i.  Ii  MtrOUMMH  l">  ixirs. 
tictil  Almanac  was  the  fniit  of  tl 
in  the  cause  of  Imn  favourite  pursuit.    Tliat  distiugu: 
tical  astronomer,  in  thi  course  of  several  voyages   I  bin 

pur] had    imple  opportunity  for  remarking  the  dirh- 

ij(ntor  laboured  under,  owing  to  the  want  of  propel  works 
lutiral  astronomy:  he  presented  a  mefiioii.il  to  thi  -inner*  of 

Longitude  on   February'9tb,  17';'>-  in    which   be  proved,  by  facta,   ton 
utility  of  ili'   method  of  deducing  the  longitn  le  l>y  nn.uis  of  the  moon's 
:  nun  the  liv  'I  I    by  hint    in    a 

titlv  published   for   that  purpose,  called   The  Briliih 
■  ur'i  (inidt    bi  then    toted  the  neoearity  thai  •statsd  tU  a  good 
nautical  ephemeris  to  enable  the  full  hem-lit  of  thi*  method  being  n    | 
Tlie  board  having  heatd  tie  r\  ;.ii-ii<-.  ..f  lour  naval  officers  as  to  the  advan- 
tage-, of  the  new  method  of  "  lunar  distances,"  came  to  a  resolution  that 
let  of  tin    Inti    i'i  ifcssor  Mayer  should  be  purchased  of 
i  printed;  and  thai  n   nnutii  il  epheraeri*  should  he  compiled 
la  use  with  them."     The  superintendenoe  of  the  latter  htbotv  wu  BOH 
Rded  to  Dr.  Maskelync,  who  had  then   become  astrom  I.  ami  he 

exerted  himself  so  actively  on  the  occasion,  thai  the  I  *i  of  the 

' 'attilfil  Almanac  for  the  rear  1"<37  was  published   in    17M.  accora- 
iicd  by  a  preface   written  by  biro,  describing  the  me  and  construction 
if  the   tables,  and  stating  those  from  which  the   calculations  had  been 
made*. 

The  work  appeared  regal  irly  with  tittla  or  no  alteration  in  its 
general  contents:  and  arrangement,  lor  upwards  of  sixty  years t,  ev 

hi    calculations  were  madl    from  every  improved    formula,  or    sit  of 


exei 

r, 


*  Dr.   Mitnkolyue   did  not    confine    hll 
labour*    t..    (In-    |illlilii-ntioii    i>f    tin-    Alliul- 

nari  a  serins  of  tablit,  rtguUfl*  I"  ha  used 
»itli  It,  sppnsred  si  till'   Htnii   lime,  drawn 

tlii-  l.iUiiil.l.'  «.>rli ,  which  Iim" 

IllWn   I",   ii"    ttboVI    i|iinnil 

n«  liu-ough  aumcrous  editions, 
Improved  on  tliut  which  pre- 
ceded It. 

■f  In   tli.-    first   Nautical  Almanac  for 

I7i;;,    III.-    column    "f   'Mil'  ri-nn "•      "I     11" 

Kiin'n   .1.  .-Iin.-iii'iii.    which    appeared   sub- 

.      ili.illt    111(10     10    lll.'lll,    «:;■- 

-.ii.     In  tli.  earliest    numburs  tho 

tallies     of    the    fir?    /i/.-inrt-    thvli    hnmwi 

awe  wi/e  giivn    for  every  six   daye  uf 


each    month;    tln««  were  increased,  for 

.Mi-iimii-..    tn    every    third    day, 

I  BOO;    but    "li    ti»-    reef    remained    as 

before,  kxcatrl    Hint    Um    rfjttt  ascension 

uf  1I1..  |il,-iii.-t«  waa  ndded  mm  alt.  r  the 

,.u-    1810.     In  the   nluuuisc   for    1833, 

-.-v.  ml     niliiiti.iii-,     were     made;     SIDOUg 

..ili.  r-.  Hi.-  times  of  tin-  rising  and  setting 

uf  the  BUn'S  and   miHin'H  ri'iitivK,     'III.  «. 

column*  lmvf  diSBppi  nn-.l  IBiii 

year,  in  order  to  mukc  way  tor  more  gtni- 

rallv  raluablo  matter,  coutrory,  hoi 

1..  Ens  practice  "I  tl"    OannaiuMet  Hi 

Tent  and  the  ^IjftWMUBlieast  Jai 

\  .ot  li  fit  w\iv:\\  "NOtVa  iy-  ■■'■>*. 


I  III  I 


tables,   that  wa-  produced  in  succession  during  that  period,  either  abroad 

atti    homo;  the  introduction  in  the  number  for  1822  of  thi 

1 1 1 .  i .  •  i •  %  of  twenty-four  principal  fixed  stars,  which 

in  that  for  1827,  ami  tlie  extension  IB  that  for  1833  of  tin-  table   of 

111 i's  right  ascension  and  declination  to  every  third  hour  of  1 1 . ■  ■ 

which    had   been    pi  given   tor   noon   and   midnight   only;   I 

Important  improvement*  being  effected  by  the  late  5Ir.  Pond,  in 
,cial    exercise   of    his   duty   of    supcrim.  d  publication, 

;  Uaakeljne'a  innnrior 

Towards  the  year  IKK),  the  attenti (  l 

by  the  urgent  rcprew  station*  on  the  subjei  i  whi<  li  appeared  in  prin 
tlie  coinpiir.il ive  Ineilicc  ncy   of  the  national  aim, mar.  which  had 
pane  with  the  rapid  extension  of  astronomical  knowledge,  the  improve- 
i in  ni  in  in-i in ne  Hi- .  and  i lie  increased  skill  of  our  navigators,  and  vihirb 

hml  been  tor  'nine  year-!  surpassed  by  < tiinntal  uorksof  ihe  same  kind, 

pobliahed  under  the  superintendence  of  the  firsi 
l  he  Lord  i  of  Ihc  Admiralty,  accordingly,  at  tlie  instigation  of  the  Bnud 
of  Longitude,  iii  thai  yi.n    requested  the  aid  of  the  A 
a  general  committee  of  forty  members  was  in  consequence 
ten  of  the  most  pre-eminent  of  which  formed  a   managing 
nittcc.     Thi*    commitlce    drew   up    and    presented    to    the    Admiralty, 
in  the   November   of  the  same   year,  an    elaborate  report,   sugp 
those  extensive  alterations    and  additions,  by  the  adoption   of  v 
the  work   has  been  rendered  the  must  complete  astronomical   cph<  i 
published.     About  the  same  poriod,  the  superintendence  of  its  com- 
pilation  ami  publication,  after  several  changes,  was  finally  confided  to 
I  a.  uteiiant  Stratford,  with  the  assistance  of  Mr.  Wnolhouse  and  u> 
efficient  staff' of  calculators,  revisers.  Ska 

It  is  ohvioustb.it  the  utility  to  mariners  of  such  an   aim 
in   a  great  measure   depend,  not   only  on   the   accuracy  with    which  tb» 
calculation  are  originally  made,  hut  oti  its  exemption  from  typographical 
errors  when  printed.     The  former  object  is  secured  "by  duple 
bilious  of   tlie  most  important   tables,  such   as   nil   those   r 
moon,  the  occultations  of  the  eclipses  of  Jupiter's  satellites,  &e.  and  ia 
every  instance  by  some  independent  calculations,  to  guard  against  errors 
in  principle;  and  the  results  are  finally  examined  b_>  means  of  differ- • 
Tlie  latter  object  can  only  be  attained  by  a  revision  of  tin-  sheets  -.ugoiqg 
through  the  press,  made  with  a  care  far  exceeding  that  recruit 
other   work'.      The   pains  taken    in   this   respect   by  the   gentlemen  who 
have  the  management,  is  shown   by  the  fact,  tli.it    in    the  volume   before 
us,  consisting  of  498  pages  of  figures,  there  ore   only  two  crn 

discovered,  of  not  the  slightest  eon [uenci  in  themselves,  but  importaat 

as  proving  the  care  bestowed  on  the  revisol.  In  the  volume  tor  I 
there  were  seven  errors;  in  that  for  1835  there  wen:  ten,  the  mil 
of  which  were  errors  in  noting  down  the  results  of  the  computation 

"The   process  of  stereotyping,  when  i  outthepossibUityoftbeoecaReneeofaDM 

applied  to  printing  standard  «. irks  nf  nu-  one;   but  on  iilnuuinc   is  seldom,  ii 

ineri'eal   computations,  audi  us    tallies   of  ,ti-rcol  pt    for   r. ' 

logarithm*,  ite.   ultimately  secures.  v1'"1-'''  I'wSwwAts  t 

seeoraoy  of  typography,  sines  any  error  can       -\  "Ok  tv^-™«mra\'?«<:,*v<,'v*vs»»b. 

<<o  correct*..  I  i'u  Mob  SOOCCHnve  l-JurinimWx-     \>r,»l ,  Kn-  **i  "  *«<«><&■$  twrawwvA  W 


itV  IXACB. 


■Ml 


'<'d   for  securing  diitinctncu  an  well  an 

i  the  baring  -i  new  fount  of  figure*  cart  for  the  pur| 

ee*  being  ■  niion  t"  pro  inon,  in  preference  to 

were  beauty,  of  form;   the  <>   is  made  so  ifaat  if  inverted  it   would  not 

look  1  ike  a  9,  but  would  immediately  catch  (lie  eye  of  compositor  and 

numerals  when  either  h  inverted  having 
ever  been  a  fertile  source  of  error  in  print 

■me  view,  all  i  ry  nso  of  dots  and  comma*  ban  beta  Braided; 

degrees,  minute*  and  seconds,  are  not  wpantod  bj  i 
pound<.  shillings  and  pence  in  our  notation,  nor  by  n  full  nop,  a*  is  -till  tin- 
ease  i:  iiili.  i.  ni  space  being  lei 

n  tkeia  io  prevent  the  possibility  of  eonl  id  the  decimal-  me 

separated  from  infe  -  full  point  at  the  top  of  the  line,  thin.  8"79S 

and  not  by  a  commn  at  thi   bottom, thus,  2,78,  n«  is  suuTcrvJK  ih  ■  ...*..■ 

in  French  and  German  arithmetical  notation.     Minuti-  ,md   • n)«  of 

marked    thus,   17"    26"  37**53,  to   dtstin  from 

26',  37"*53,    minute*    and    »ocond.i    of  an    improvement 

not   adopted  on    the  continent :    but   which,    trilling  and  nseieM  as   it 
it   appciu-,  if  the  work   were    intended    for    literary  and    not  I 
ra   only,   in    valuable  in   one   intended   for  waster*  and  nint- 

who  ought  to  be  spared  every  unnecessary  exertion  of  thought, 

let  to  guard  against  errors  in  calculations,  for  wliti  li  they  have  little 

and  fewer  conveniences.     On  the  whole,   few   works  could  be 

referred  to  which  would  place  in  so  -.inking  a  point  of  view  the  0XC«1- 

to  which  the  arts  relating  to  typography  are  carried  in  Ijiglund; 

•  of  the  paper,  the  exquisite  symmetry  and  chwamow  of  the 

forms,  and  the  taste  in  their  arrangement,  present  a  favourable  point  of 

comparison  with  the  I'Yeiich  almanac.  ■.,  1, i«-Ii  ik-m  iihelcs*  is  got  "ji  with 

great  care.*. 

Il   bat  uIhiiu   I a-iii    an    importi bjeot  to    publish    the    Suulival 

Almanac   some  year*   io   advance,   that    captaini   of  fa  sis  about  to 

ed  mi  distant  voyages   might  take  with   them  the    numbers  for   the 

they  would,  probably,  be  absent.      From  the  commencement  till 

.    this  was  regularly  accomplished,  the  work    being   never  less  than 

three  complete  years  in  advance.  Inn    (In-  delay  required  to  carry  rata 

effect  the  suggestions  of  the  Astronomical  Society,  and  that  caused  by 

the  changes  in  the  watioLo-moiit  of  the  publication,  prevented  the  improved 


Ml     srwrs    lUseovsred    in     tile    \uutieal  i Ill  not  now  rumiintrntp  n  private  p'lli 

Amanae  should  bo  printed  Immediately  Usher,  nor  even  ss**we  should  think  sever 

Krai  informal and   u-  annexed  its  expenses ;  ths  vohuna,  with  an Appsa< 
Br 
Iha 


I  the   unsold  eopicH;  unit   llint  notice 

MUM-    lie     ml-.,    Itlsed      ill      tin-     l.ulllltill 

(Juxsttt,  and  in  some  of  the  public  papei 
ON  early  us  pu*silile."      We  bslleva   that 

- .. -ry  OtllCT  re.  i.iiiiiii  inliilii.n  of 
the  society,  hits  Ucn  olinil.i  sttsadedto, 
and  that  any  oonununicatios  on  the  sub- 
ject   Will    In     tlituiliinlly    n-.-i-iviJ    ul    the 

offirr  in  s.iiiii.i-.i  i  House. 

Being  ttrlctlj  "  nations]  work,  the 
A'ob'i.  •  -.  i"  ulaei   H  »aiiiii  the 

Cih  ni  tin-  m otssl  nuinbsr  ni  pt 
a»r  need  il,  in  sold  at  it  prios    tlml 


i  unlniniiiK    "><>!»    large    uclnvo  el 
printed  I'";:'     "f  Hie  st  expensive  IV.nii 

ef  work,  is  sold  tor  /(m  Mllingi.    The 

i  «nnalM*Mf<tM  /Wn«,cnntauiiii^."i<m  Ban*  I 

i.nd  siniiiiir  pse  s  i«  priced  Mem  fi*ine*, 

iilinut  >i.r  Mhilliui/i.       Tile  Attrimomaeltet 
Jiihihiieli.  osattthttng  340  pages,  costs  t/ur- 

ii'i'n  MiHapti 

I  in  Nautical Almauae  in  1787 wss  Bold 

Ibr  halt  "  ennvn.      In  1003  it  wo*  i 

tO  hvr  lIlillijlgB,  il.  |Ti -.-.  Ill  ptii-i  .  tlinilgh  It 

now  euutaiiih  more  (ban  nw    times  ths 
quantity  oV  uuvU-.-t  \\.  VormctVj  &\. 


scientific  almanac*. 

volume  iV.r   1884  from  appearing   mow  tli   i  month*   Lr-fore  tie 

OTB1TBOTV  |  ill"  >  >•<"•"  manager*  liar*, 

however,  partly  redes 1  tb  ■  and  tha  .  now 

(December,  ltWtl)  publi>hod;  but  ilii-  i-  DO)  auffi  m  Aslrone 

Mi.iniu.ii.l  in  ihrir  i-i'|ioii  I  be  ahve 

advance,  and  it  i*  to  be  hoped,  thai  bo  remission  of  exertion*  will  bt 

allowed  nil  ihi»  i-    iccompliahi  da 

We  shall  now  iccount  of  what  the  iWtxIiMl 

Almanac  tains  marking  in  italic*,   or  mi  ttioning  in  .  thorn 

ndditium   and    alterations    which    were  effected    foi 

the  number  for  1834,  in  pursuance  of  the 

doiiv  tr,   Two  preliminary  page*  contain  the  1 

■nl. it-,  festivals  and  anniversaries,  &c,  with  iber  >>!'  thi 

...  i  anting  fa  Iht  Jmitk  and  diokammtdm  cms,  and  the  </«/«■  oflht  re»- 

iMHOWHUll  of  the  littmi'idtut*. 

The  ephemeris  for  each  month  consists  of  twenty  two  pages,  divided 

.  into  columns,  tin  if  li   in ■:  as  follows  : — 

P.  I.,  ool.  1.  Dav  of  th<  Ihe  month;  3. 

right  mo  in  iii  time,  to  hundredths  qf  a  «<W;  4.  Thedijftt- 

dice  jot   our  hour,  to  facilitate,   the   reduction   of  ihi    quantities   fan 
meridian  of  Greenwich  to  thai  of  any  othci  phi-.-c ;  j,  The  •un'5 «'..  ■ 
tion,  to  tenths  of  second x  :   li.  DjfitrttH  t  Jar  MM  hunt .    7-  Sidereal  til 
the  seiuidiameter's  passing  the  meridian,  (a  hundrtdlht  of  a  second;  8. 
Equation  of  time  ">  do.;  '.».  Difference  foi  an  hour.    All  for  appami 
noon. 

P.  II..  cols.  1,2.  Day  of  week  and  month-.  :;.  I. 
declination;   .">.  Siiiiiili.iinolof,  in  tenth*  qf  seconds;   li,  Equation  of  time; 
7.  Sidereal  time)  'o  hundredths  of  seconds.     All  iii  mam  nonn. 

I'    III,,  col.    1.  Day  of  month;   2.  Sun'*  longitude  at   noon,  in 

degree*,  to  tenths  of  a  second  \ :   .'I.  Sun's  latitude  ..1  1 11.  to  second*  OB*" 

liiiinlivilih- ;  -I.  Logarithm  of  the  earth*  radius  veotui  al  noon,  to 
phtoee  of  figures;  "1,  (>.  The  afootf   -<  midiamcti  1  for  noon  and  mid 

7,  8.  Her  horizontal  ]>arallax  for  do.  do.;  all  to  tenths  of  a    ..'       I  in« 

and  all  the  following  pages,  t»  the  eighteenth  inclnaive,  arc  forwni 
time. 

P.  IV.,  cols.  I,  2.  Day  of  week,  month  ;  8,  4.  Moon's  longitude  (or 
noon  and  midnight;  ;"»,  it.  Her  latitude  for  do.;  7-  Her  ago  at  noon,  in 
days  and  tenths;  li.  Her  passage  of  the  meridian,  in  hours,  mimri 
tenths. 

PP.  V.  to  XII.,  inclusive,  contain  the  Moon's  mr.ui  n  a*d 

BXOLCfATlOX,  for  rem/  hour  of  every  day  of  the  month;   the   fbrmi 
seconds  and  hundredths  of  time,  the  hater,  to  second*  and  tenths  of 


ti,„i 

kind 
conk 


"  TlieM  two  pagen  might  be  more  ceo. 

11,0011 -ill',  nii.l  11.  lull,   -■:(■.-  - 1    lliim  tin-;. 

are  nt  PNSBBb      Why  >i"i   giro   the  Mo". 

Iinium.'ilioi  and  Jewish  oalendan,  ■*  the 

hi Itiii-'Otnl  wurl-  iln,  nnil   ill.-   i-iirre. 

■ponding  don  -  in  llin  •  1  i t f . ■  t ■ 

ftod  'In  i"  In  the  British  Almanac-)    TAnn 


meter  of  the  Xauliaal  Almanac.  Ih 
L'nlvewity    ami    law   lornia,    th. 
ilay»,  coronation*,  resiomiioaa,  gunjiow  Ait- 
[•l.ji-i.  SML 

+  Tito  nix-of  ill.-  .le  |  l>B*bM 

W.\\  iwsjwtimiod;  fonm  rly  1 1 • . -  1. 

ix.uAA    \  .  _  m  11  \,_^,..     aAuras.    >■  fen    \  ID         I 


feted  Of  information  WOOM  to*  »<»  s\.raV\Wcv\».-i«\^<«i»fc«»  \w  ^ 

cordniiee  with   the  purely   aelcirtlftc.  i»v\»»*>a*iW,»*i 


bClE.VTIl  I  .CO,  |j;l 

[    degree?;  nuil  a  third  I 

minutes,  in  seconds  and  Ii Irtdlhl.      \  £  1  lilt  page,  Um 

find  by  the  !'■■■  filled  np  willi  ill    mixing  phases, 

aa<l  ;iur  apngcu  nit  J  perigee. 

PP.  Mil  ii  xvn  ootaiu  ilic  ••  i 

dUuuici-*  of  thi  in  r  ervry  three  hour*  of  evory  i 

ircc  tosix  |  .  BAOOfding 

lodrcuniiitiui.  utMondw ml* ;  n  column  U  up| 

tothat  fur  each  triad  <>:  baun,  lo  i  J   lafranium,  m 

fbui  «■  of  the  ditto!  ii*. 

P.  \l\.   contains   thi  w    J   final's  ntir.ij.nes, 

nth,  or  diagamiof  the  istboyv 

ii|'[H  .'  llii'ir  latitude*,  il>    .in    iu-i-llln.'   Ii-li- ■•dpi;;   ulld  each 

diagram  shows   by  a  Literal  addition  which  satellite  is  on  Um  disk,  01 
•  planet  or  its  shadow,  whenerer  an  n 

P.  XX.  contain*  the  mean  and  sidareaj  tune,  to  teolfaaof  a  M 

rliich   all   tlir   Kcunn  ofJvmtkbs  siri.ixmss  occur,  daring   the 
month,  those  which  ore  G  Ii  being  distinguished  I 

asterisk.      There  is  a  diagram  nnHesen  '•.  "ion  for  each  satellite, 

wAiV.'.  the  /'■  "/torliatiai  distance  from  the  disk  tjf  the  planet  at 

which  the  immersion  into,  or  at  I   the  shadow  occurs. 

I'.  XXI.  contains  thi  approximate  sidereal  times  of  all  the  OOOBUO 
tion*    i    1 1    ri  i  •      utbu  the  planet,  and  of  the  transits  of  the 

MteUitc&and  their  shadows;  Iht times  0/  theiumtrsianand{  "t'lht 

r,  amd  of  the  ingress  and  egret*  of  the  latter,  are  given  bi 
column*  In  minutes,   limy.-  wliirli   m.    vUil.lo  at  Grccnv.  i.  U    being  distin- 
guished I  risk  as  abote. 

■■  \  !  I  .  •  •  I    1     1  i-.i\  iif nli ;  •_>.  3,  1,  6, 1I10  log*,  to  four  figures 

of  four  factors,  ilr-.iuii.il'  'l  '  •  D|  ■  .  and  d,  used  in  comotug  (hi  nlacai  of 

Bed  itars,aooordiug  to  a  formnla  if  Professor  Bessel,  and  calculated 

ftir  mean  midnight.     8,    )/.  ,.■.•.•  Um  ■  nit  <f  the  jii  si  point  of  Aries, 

mdredlhs  of  a  second,  showing  the  distance  of  the  nuuu  top  fan  the 
meridian,  at  the  instant  when  thi  true  point  of  intersection iof  the  ecliptic 
and  equator  (called  tin-  Sort  poinl  of  Aries)  is  on  the  meridian  ofOn  em 
for  every  day  of  the  mouth.  7-  Mean  equinoctial  lime,  in  menu  xolardai/s 

and   thcfractional  parti  or  Ii"  mean  lime  elapsed  since  tin    instant  of  the 
mean  vernal  eipiinoi.  for  mean  noon  Jin    every  day  of  the   months.     Q 


"  The»  hove  appeared,  on  an  average, 
i;i.(Min  ■•{  tlio»e  dietauees  yearly  in  thi 
newly  modified  almanac. 

+  Tim  specie*  uf  time  wan  in"!  imm 
ctuceil  in  tin   Supplement  to  tlio  A 
Almanac  fur  liltfO.  with  11  v.-rv  full  BXplo- 
1  of  it»  nature  uiid  u*o  written   by 
Mr.  11""    Sir  .1.   Ucrecliel.      It    there  ap- 
pears that  the  use  "i  squinoi 
afford  an  uniforni  date,  which  ihsll  b"  in- 
dopendent  ol  the  diBsrenl  ra 
i.f  ii'l  \xmqUMlitiie  i"  r/ie sun '•  iiiutimi ;  iiml 
»A.»//  lion  SSTO  the  ueceusi'lv,  when  speak- 


ing  of  tbo  tini*  of  any  event,  of  menuoning 
AonlsMwhi "  itwasouwrrodorcesnptttsa. 

ThUS  it  IS  till    ..•.  111.  1  imiy  1..  ■.:i\,lli;il;i.-i t 

pawed  its  purihi  lion  on  Js iri  "»tii  1B^7, 

at  ..    1 ;    11-11  lassn  tinu  si  1 

.    ..1,  '81    .1 :   in.  u  um.   iii  Paris  1  or 
at   1830'  Jilt)'1  II1'   HI"    lii'!M!   .i|ni tini 

Inn.-  ;     l.nl    ill.     lurn,  .!..    till-  li|(iu- 

litic*   of   Oreenwieli   Slid    Palis  SUt«l  :i» 

.  1.  in.  iiis  nf   tin-  «  \jin  --iim,  whereas  the 
latter  isprestM  iii--   period  '-lapsed  alncc 

mi  epoofa  oomrnan  tu  ull  the  world,  sad 

ideatifiahle  ladeyendently  of  all  loeeJ 

!>;.    this  tneims,  »\\  w&v^&Ouek  \x\.  ^\k, 
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contain  the  day  of  the  year,  and    I  <  /'  the  year,  to  three  decimal 

gfiWM,  fn  ''"on  of  January  I. 

Immediately  following  tin  ample  ephemerides  for  the  twelve  moatbi 
above  described,  vro  find  a  page  containing  the  *»  HYO* 

the  iiri.ii'ric  to  hundredth*  of  ■  second,  Cor  every  u-nth  day  tl 
the  year,   frith   the  mean  oldi<|uity  Cur  January  1,  — 2:V   :. 
remaining  Vi>luinn.<  of  the  peg*  contain,  the  --tin's  horizontal  parallax, 
aberration,  in  seconds  ami  hundredths;  the  equation  of  the  equinox 
longitude  (in  seconds  of  degrees),  rind   of  right   .i  •■•  Dili  a  (in  secon 
time),  to  hundredths;  and  lastly,  the  in.  mi  lo  f  the  moou's  ascend- 

ing node,  in  degrees,  minutes  and  tenths;  all  for  every  tenth  day  >•(<  bo  year. 

Then  follow   tin     epln  in.  rides  of   Mik.  lie.  .   '.  I  ■  I    ,  M  AM,  .1 1  | 
Satthn  and  Tim-cot  (here  Mill  luont  barbaron-ly  called  "the  <;•  orgiaa*'}, 

a  pnge  being  devoted  to  c  n  Ii,  l'..r  .  . i.  1 1  ini.nlli  of  the  y  BT  ;  thin  page  COO- 

tnlning  ili.  geocantrfa  right  aseenloii  and  deoliratioii 

to  hundredths  oj '  ttCOndl ,'  the  log.  of  tl-  IIKC,  to  WW 

and  the  time  of  the  postage  >.!'  the  BM vidian,   to  tenths  of  seconds;   «ho 
heh'oooatric  loogitucU  and  latitude,  '■•  tenths  of  wi  ond    ol  degi  ■ 
the  log.  of  the  r.ulius  vector.      All  for  the  menu  noon  of  every  day  of  the 
month  t. 

The  tame  complete  data . fin  ■■■■  i'm.-.v-.  and  Ostn, an 

given,  /nil  only  Jot  every  fourth  day  of  the  year;   dur'iNsthe  time  of  their 
iippu.ut ion.  homever,  the  right  asrrnsioii  and  i/.  i  ■linnlinn,  and  logarithm. 
the  distant  is /'rum  the  earth  ami  sun,  arc  extended.  In  separate  ephrin.  . 
lo  ever ii  day.  J  or  three  months,  for  mean  midnight. 

'/'/'/.••  equatorial,  horixontal  parallax,  and  tentdiaatei 
print  ipnl  planets  an  then  given,  to  hundredth*  of  seconds,  al  mean  mm, 
for  every  Jijlh  day  of  the  y  an 

The  moan  placet  of  100  principal  pcua>  stars  lor  the  first  day  of 
the  year,  next  meet  our  view,  in  sis  columns;  the  i  itaining  the 

mini..'   i.i C  the  star,  with  its  popular  Arabic  or  classical    name  (aw 
between  brackets,  and  in  italics),  while    the  standard  tl 

guivheil  by  being  printed  in  capitals;    the  -.   col.  gives   their  ui.jgiiin- 


reckoning  of   time   are  supposed   t.>  be 

:»\  mi. I.  ,1 

To  eon  v.  rl  menu  snlru    time  nun  e.|iii- 
nortial  tin  if  ;    t...  tin-  '.'..IT.-  .| hie.-  (iivt-n- 

wirli  menu  tiin.-  add  tii [umocfia!  time 

»t  in.'iiii  noon  of  tile  same  iliiv  at  «  • 

wioli ;  Uu  sum  will  be  tbeequflioetis]  Gtma 
required.      Thus,  in  the  instance  of  the 

romet  I  •f.irr-  nllinl.-.l  to  j  Paris  behij  !l 
21"fi  cost    of  Greenwich,      mbtrocl    this 

from  the  Paris  ante,  snd  we  set  B   it 

U'O  for  lb...  eorre&jioniliiiL'  (irr.iiu  iob  time, 
to  whi.-li'  ii.l.l  -juUi.02nril3 or  20fii  0  W 
■l(l--;M.',  tin.  in.  in  i  qnii:.  .etinl  time  ill  Grecn- 

ivi.-li.  rm   n  I.... i  January  6tii,  ami  the 

■am  will  represent  tlie  mean  equinoctial 

time.,  l i fS  psaavmof  itspcviheKoB, 

viz.,  2iiy>  0'"  Hi''  40--0U  from  Hie  rental 
•  .|Miie.x  of  1U30.  (Xiiiihrtti.loiitintn;  1)137. 

Exnisnatfon,  n.  613.) 


minis  never  i |ir.i|.i 

iii   tins  Instance;    In  compUmonl 

Batronniiii  r.  tUo  |'li i 

culled  II.  i  ...-Ii.  I.    I  in   the   -i.l.Miiu 

ili.-  classical  t  'ran  urtwAs 

the  ntifurtiiiiiiii    ii. 

is  really  intligpeiisMili'. 

-i  Ii  if  "..rill  remarking  tli 
iln  work,  in  '  -  'i  hi.'  nli,  t!n 
«liii  !i  rcallj    i  onstitul 

-  thus,  in  tin  in.. in'        i  itayiwi 

flinl  Ibc  data  for  •  -i  tin.-  mi-i  ■' 

:n"l  in    tl "'Ill  30  .1..;.-,  ".-    ha, . 

for  iln  31  el :  ili'-i-i  ilntu  ai   . 

Course,   ri.'|i.-:it.  il   Iwira  ,    nl     till 

inn'  ami  the  beginning  of  the  n.-vt  month 
This   in   ilone   I"   hi.-iliiatr    Hit    iV. 
ili  lien  nee",  by   olivintinj;   the  DOCO 

turning  over  tin-  h-nf 


I7ii  privuegOOf  conferring  &  \uveae.  on  v"w  \<»t  VXift  Wft.  Oa.'j  <A  weob,- 
■•    urn-  discovery  by   the   finder,  WSS   vet-     '■■•<■  ttiw stalk.  *»j  *A<Bk  v. 
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t right  asceruion,  intimr,  to  thro.-  place*  of  decbtt 
•r>.  their  decimation  in  degrees,  tii  two  pi*  •  I  of  seconds,  while  the  4.  and  (5. 
cols,  contain  the  annual  to  four  decimal  places  of  second*,  fin 

i  rely. 

In  p.  369  we  find  the  formula?  of  reduction  MCeraing   to  Professor 

il,  followed  by  thi  litating  thondocttoaof  ataaT 

n.-<|uiri'..l  in  the   foregoing  formulae,  eoli  olated  for  menu  midnight  at 

'   every  fifth  liny  of  the  y   ir. 

right  aacei  lination  of  a  Urea  Dainarii  (Polaria)  and 

of  8  Untie  niiin.irii   me  next   •-■  i •■  ■  > i   for  srexj  day,   while  th 

lining  ninety-  si  in  n  for  i  v.  ry  tamtli  day,  of  (1m  yatr,  to 

hundredth-    of  •■  coin.li   in  litn-   mid   <l';rr-  i  -  re.peelively.      To    I 
appended  tabic  l.i  I..    applied  tO  thi    ■•]>]■■■:  --Tit  ]  lo<  ■•'-  of  11  I 

•  !■  the  term*  of  nutation,  the  nrgunu  m  being  the  atoOBlt 
long i  i 

The  table  r,('  forty-one  pages  that  follows,  eon  I  li 
M«n  i ->   ;  showing,  the  magnitude,  apparent  right  aa- 

Ici  linati v  iriati f  the  moon'a  right  otoenaion  in  on.    I  mn 

■  •!'  longitndi ■.  and  the  ridc-rcal  time  of  the  pasxage  of  the  meridian  of  her 

ii  onoti  i    .ill  given  to  hundredths  of  seconds  in  time  or  dey> 
re«pe4hvi.|v ;   in   .,  poratc  oohimna  for  every  day  of  the  year,  and  calcu- 
lated foi  li  .   i   i     -iv.  I.  Ii  meridian. 

Tin-  next  table  i«  thai  of  the  ooovvtATiotn  at  rm  funnm  un 

FIXED   BTAB8,   by  the    moon,    which    ale  viiible    ;it  I  .'reeiiv,  Ich    during    the 

yi.ii ;  the  - 1  ■  I  ■  n  - :  1 1  and  mean  time  of  the  immersion  and  emersion  u 

given  iii  In. in--  and  minutes  with    thi  Ugla   li the  (forth    point,   Ufl 

from  the  vertex  of  the  moon's  disk,  in  degreea,  of  the  point  at  which  (he 
immersion  or  cmomion  taki     place,  in  sepai  ite  i  olumni  re 

'fill-,  hi  accompanied  by  an  elaborate  table  of  the  '  b.-inents  for  faolfl 

luting  the  i  uiii|iiit.itioii  of  tin-  foregoing  oceoitationa,  consisting  of  the 

apparent  mean  lime  of  tbe   eonjuiu'lion  in    re.; hi  n    "f  tin     n 

.iii-l  star  ;  ami  of  the  apparent  right  ascension  of  moon  and  -i.ir. . > f >| <. > i >- ■  ■  t 
declination   of  -I.ir.  and  dill'i-rcnci  of  apparent  dectinatiom  Of  tnOOD  and 

.it  tin-  un, iii  time  of  eunjiiin  umi.  computed  fot  Greenwich  ;  and 
lastly,  the  limiting  parallel*,  or  the  parallels  of  latitude  beyond  which  an 
dtation  cannot  possibly  be  visible, 

The  next  section  of  the  almanac  contains  tie.-  I'm  ■■■•mi  SA  of  thi 
year,  commencing  with  the  solar  and  lunar  eclipses,  giving  all  thai] 
.1.  iin-ni-..  and  en  ry  particular  regarding  thi  m.  Next,  the  mean  tinn  i  of 
the  conjunctions,  quadrututc-i.  oppositions  of  the  sun,  moon,  and  plat 


*  Tip  j  Jin   -.i  denominated  ms  "  being 

n.  a  iii'    moon'ti  parallel  of  duoltnatian, 

■i  ditfvriutf  much  fnmi  hor  iii  right 

ahta.viiMn.il :    tlwsy  we  proper  to  boob 

u-itli  tht  moon,  in  order  U>  determine!  OiilVr- 

■  !  1 1 ■  ■_  riiliitn^.     I*hi»  is  eHueUul  l»y  com- 

|Niriu^i}i>  (ltHV-nuiri-.t  <if  thc'dljittfrt-vil  ri^ht 

ii  :t  Btor  uii'l  the  moon'a 

h:  J'.  >ii  :iti;,  two  m<  lidinns.    U  the 

hail  no  motion,  tin  illtterence  of  her 

Ion  from  thai  of  the  b(aj 

t  -taut  at  xJI  meriiliiiiw,    lni(   in  the 


iii(.Tv;il  off  lnr   InniMi    user    tWO   tUt 

in.  ri.liaii-,    hOT  ri^ltt    ftBO<  n-ion   will    baVYfl 

varii'l,  ami  tllO  dillVroin-c  betWQD  feb 

eoniparod   diffawnoei    will    exhibit    Mu 
amount  of  tiiis  variation;  which,  wlded  to 

till    iHfiittBXMM  "f  tin-  nx-rid'uiiis,  shows  thu 
itn^Jt'    through   which    thu    Westerly    nitri- 

diiui  moot  revolve  before  ii  oonxai  up  ^iiii 

llu-    lilriuii;     liciit'i-,  Mini  l;in'vvinj»   ill"' 

In  r  lncnss<   Id  i  uit  n - *.**- 1 1 ■- 1 ■  ■  1 1 ,  tliv  diftcr- 
vuii'  nl    tU-    luii-'itU'lt?  may  lie  eaflU]  ob> 

tallied."  U-xv^'vuvv.'-v,,-,.  -v. , 


disk 


loo] 


400  scientific  almaxacs. 

with  met  Other,  M  tin  fixed  stars:  and  of  the  passage of  tin 

mxt<  ■ 

in  each  month.  Code  of  one  of  th<  bodies  I 

the  timet  irhi  n  the  planets  ore  in  the  poeiti 

;  iporotive  intensity  of  light  of  the.  fc  i  i,l  pUneti 

being  alto  tei ltd  ;>i  these  times. 

*l"l> ■■  ii  follow,   The  dementi  for  determining  ihr  geocentric  pos 
magnitude,  and  appearance,  qf  Saturn's  ring.     A  table  showing  the  wraa 
Bam  of  the  graataet  libration  •■*'  <'■••   » n  iii-k,  us  it  •• 

twice,  ul  lea  I.  in  ooi  ll  i  nil  mlar  month.      ./  lable  shorting  the  illumiualei 
portions  of  ili r  ditki  qf  Fenui  and  Mars,  in  parts  of  the  d  •>'  ikt 

dak  i  oneidered  tu  milv,  to  three  pleei  -  of  I  i  tho  middle  day  «f 

ii  month. 

We  then  bare  thi  ephemeris  of  ilic  stars  proper  to  be  obei 
M .  1 1  ■-  ii'  i.  i  !■•■  opposition  of  that  planet  on  February  "iili  ni 

A  table  of  Ugh  water,  at  London  Bridge,  for  every  day  of  tl  ..- 
■ad  aaethex  of  tint,  al  the  foil  and  change  of  the  moon,  at  200  principal 
porta    ii  thi  ooaata  of  tin;  British  islands,  or  the  opposite  ones  of  France, 

lloll.ilid.    ( 

a  table  mowing  die  oomotion,  in  •.rum!--,  required,  on  account  <4 
■  I  differences,  in  finding  the  i        awieb  time  corresponding  tea 

distance. 
Three  table*  for  di  terminingthe  latitude  by  observations  of  the  pole- 
star,  v.li.  n  not  on  the  meridian. 

A  table  for  convcriin:/  int.-i v.ii-  of  mean  solar,  into  equivalent  out* 
of  menu  lidere  il,  time. 

And  butty,  the  latitude)  and  longitudes,  to  tentha  of  n  ae< 
of  the  principal  observatories  from  tho  meridian  of  Greenwich,  with  the 
anllioriiic:.  from  wlm  Ii  they  are  taken. 

These  luminous,  ample,  and  invaluable  data  are  foil.. an  .1  by  an  ' 
a  1. in.ition,"  in  2l>  pages,  of  their  use  ami  application,  illustrated  b 
Me   liy  l  ixomphs,   written   simply,    perspicuously,    ind  most,   ir-fulh 
ider  them  intelligible  to  « l . . »-- .  who  may  minim  roch  aaafataaea. 
ik  upon  these  "  explanations"  na  forming  a  brii  fayati  n  of  astrononucal 
calculations,  and  indeed,  in  a  great  nsiire,  of  practical  astronomy  gene- 
rally, that  it  would  he  difficult  to  equal,  and,  together  with  the  almanac 
priv.ilia^  ilnni,  as  proving,  thai  the  managamefit  of  the  work  cool 
Bare  been  placed  in  more  competent  hands. 

The  Appendix  to  the  Nautical  Almanac,  which  with  those  of  the 
forma  numbers  Mine  1IIHH.  are  intended  to  he  separated  and  formed  into 
a  distinct  volume,  contains  an  elaborate  papi  i  bj  the  Astronomer  lloyal, 
"  On  the  calculation  of  the  perturbations  of  tin   email  planets,  and  ci 
of  short  periods  ;"  and  a  paper  of  Mr.  Woolhouse's,  ••  On  the  ii. 
tion  of  the  longitude  from  an  observed  solar  occultation  or  Hut 

we  cuunot   enter  into  any  consideration  of  such   purely  mathematical 
papen  U  OUr  magazine. 

From  this  account  of  the  contents  of  our  national  ephemeris,  our 
readers  may  infer,  that  neither  care  nor  cost  has  been  spared  in  order  to 
reduce,    as   much  ns   po*s»\»\e,   ibe  fctwAi\e   ofi  •■■  ■.•.■.. .ywv.- &»  \a  practical 
.isfronomcrs,  and  especially  te  Bwruaer*.    "^e.  Vtc-w^  ^N«m»kew.v»«. 
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ant  gone  to  nearly  the  muim  Inigth  in  t  yaitumet  Htt  Trmi . 

inded 
for  the  p<:  .-hooU  in 

department,  and  by   the  bent  clciumutry  work*  on  all  aoieoot 

the  a.  of  i  i'     ami    Icnowlodg  -,  tuny  he 

considered!  as  a  Mtinfartory  answ '"•  dinptm 

think  slightly  of  Ui«  French  national  ulman  • .      II im  thin  in  . 

the  >;  rk«,  iw  Ngwdl  tin-  >il>'iit  mill  number 

1. 1,  U  most  ilr;l 

In  the  ma's  i  for  '  -  -  ■  - 1  •    '  •>•  •-■''■ .  the  rising  and  -'iiingfor 

mean  time;  the   mean  right  eacsaatonj  ('•  llu  true 

Baton  and  the  dcclii  mean  noon,  'villi  the  differences  l'<-r  Iht 

ition  •>!  time,  ud  ■  column  of  oUJionncaa,  an  all 
:  liii  then  i)  ii"  latitude,  no  douhle  column  <>(  ■  .juntion 
nf  time,  nor  of  sidereal  time;   while  th»  sidereal  uml  meiin  limp  of  the 
ami-  passing  tho  meridian,  the  log.  of  the  radius  victor,  and  the 

hour!  in  longitude.   as  well  M  tl"   seinidiametcr,  are  M 

live  days  uf  the  month, 
in  tin-  tphami  re  niis»  the  ample  labia  of  bei  right 

I'-iim  ami  declination  ("  overy  hoar  of  the  da,,  bal 
time-i  of  her  rising  and  setting. 

Tha    "  lunar  distances"  are  not   in  nl',   H   will  arranged  a*  in  the 
Nnulinil  1  the  home  sysl  ;iued  of  only  giving  the 

total  -.  which  can  I"   t.ik.n  .ii   ■   ajuaesj   by  the  reader,  instead 

d{  fiii  Dishing  lii  in  with  |  il  logs,  nr  proportional  differences. 

'ill"  monthly  ephomeridea  of  tho  planets   are  extnmely  meagre 

compared  to  oura,   I  lidi.  Iltli,  10th.  and  lotli  day 

M  month  1<\   I'-'i-    Mercury,    Venus,   Mars,  Jupiter,  ."uturn, 

and  Uranus;  tbeirsrising  and 

Tin-  diagram*  of  tin  configurations  uf  the  K>t<dlitcn  of  Jupiter 
resemble  ours,  but  the  table*  of  the  cclipnoi'  are  far  from  being  so 
copious. 

Immediately  following  tho  regulm  montlil 
with  a  tabic  of  PMncmenit  at  Oourwrimu  which  at  first  sight  aaaja 
greatly  to  surpass  "urs  in  contents,  not  more  than  eighteen  on  nn  average 
being  given  in  ili.-  Xiwliitil  Almanac  for  ouch  moutli,  while  the  <  ,,.-, 
MMHMM  dex  Terns,  by  COinbiiiine;  under  ilii*  head  the  moon's  occulu- 
tions  of  the  fixed  star-  and  planets,  makes  a  greater  show,  and, as  far  as 
ce,  really  contains  more  of  these  last  than  an  given  in  the  Bog; 
li»h  work  in  the  -'i  urate  table  devoted  to  the  ooouliu. 

Tin'  apparent  positions  of  scventy-iix  fined  nlars  art  given,  but  not 

so  completely  as  by  (la-  Nautical  Almanac,  bul  rabaeqaantli  another  of 
one  hundred,  for  11(30,  after  Kami's,  catalogue,    partly  bui 
deficiency. 

'I'll'-   French  almanai    | iitrury,  a  very  full  set  of 

in.  -   r.f  iIm    moon  from   Venui.   Mu-.,    Jupiter,  sad 

Saiinii.  .   i .I  \i)  themselves;  which  appears  to  us  perbapi  a  battel 

plan  than  mingling  these  distances  from  th<  planets  frith  those  from  the 

in-,  imi  the  same  columas  of  total d  between  the  ■ 

diurnal  distances  again  strike  us  as  occupying  mucn,  »w.t«  v\»X  tavsNeiN.Vb 
better  Wed. 

■ 


■  II    MinC    At.MASACP. 


Two  tables  of  refraction,  for  correcting  obserrcd  altitudes ;  t  wo  of  log*, 
for  correct  inp  those  of  the  ran  and  stars  ;  a  table   of  second   <:'; 
other*  for  eonvorting   time    into  equatorial  longitude,    and    the    Ml 
and  for  reducing  sidereal  into  mean  time,  and  the  reverse ;  and  a  table  of 
solar  parallax  for  different,  altitudes,  and  :it  different  seasons. 

And  lastly,  u  moat  copious   table  of  latitudes  and  longitude 
latter  both  in  degrees  and  time,  for  most  of  the  places  on  the  • 

I    :i     ections,    according  to  the  continent  or  country  iu 
wUeh  ili'.   lie  Bad  «ith  the  authority  for  each,  close*  thiB  part  o' 
work. 

The  "  Explanation"  i-  followed  l>y  a  valuable  and  lucid  meteor. 1 
table  for  tie   y  a  1683,  from  observations  made  at  the  Paris  obs 

Xha  >iu a ii    hci^htM   of    the    lor in;    reduced   to   the    tcmpcrntui 

melting  ii-i .  foi  nine  a.m.,  noon,  three  p.  v..  and  nine  p.m.,  being 

(V,i    nrn    month,  a*   an-  those   of  the   centigrade  thermometer    fax   'lie 

same  hours.     Tlie  tahh     peeifu     the  number  of  days  of  rain,  of 

of  fog  and   mist,   of  frost,  of  snow,   of  hail  and    sleet,    of  thunder,  of 

aurora  boreal!*,  and    the   mean   •piantity  of  rain  for  every  month  of  the 

year,  with  Qw  temperature  of  ths  centigrade  Qua meter  in  n  vault,  for 

:v  of  each  month*. 

The  Attronomitchet  Jahrbuch  was  commenced  sixty-two  year 
by  the  late    Professor  Bode,  and  was  i.-.nilueied  by  him  to  the  time  •• 
death  with  the  most  unremitting  attention.     When  Professor  I 
succeeded   Bode,  in   1880,    ho  remodelled  the  ephemeris,  augro 
contents'  to  rail  (be  advanced  state,  of  astronomical  knowledge;  to  a 
of  Una,  without  greatly  exceeding  the  prescribed  limits,  he  discern 
tie  .1. ill.:. ii,  .ipprudix,  which  bad  no  immediate  reference  to  the  work 
as  an  annual  almanac,  but  consisted  of  nuscellaiu-nus  papers  on  iutrono- 
micAi  subjects  .  these  papers  now  find  their  fitting  receptacle  in  Professor 
Schumacher's  Atinmomuche   Naehrichtm.     Nevertheless,    the    pn 
number  for  1887,  like   '""'  "wn   and   the  French  almanacs,  contain*  two 
learned    mathematical    papers,    one   on    inlcrpohiliaiiii,    and  the  other  «n 
the  calculation  of  periodical  duturbancts;  and  a  table  of  the  ooordfi 
of  the  sun,  *<,  v.  and  x,  for  every  second  day  of  the  year. 


*  The  tabts  Is  not  accompanied  by  any 
explanation,  which  i*  tin.  nwre  to  l.e  rc- 
grrttod,  sa  soma  of  it«  "tatcnieiits  seem 
purtieiuarb  to  demand  onag  thus  hi  toe 

eolmnti  ill  the  i'iii/k  "f  wind  (jonra  de  vent), 
we  find  every  dny  nf  the  year,   irilin.ui  r  •- 

OF/itia/i.nndthe  t..i;ii.:t'i."i,^ivin  separately, 

proves  tlmt  it  is  M)  meant;  M  WS  SOUnd 
Suppose  that  Paris  never  enjoyed  n  e.-ilm 
it.'iv  |..r   llic    \\li...!e    year,  v.i    pr.  sum.    that 

me.  bis  BUghtcst, eurnst  »>f  air,  is  con- 
sidered as  a  wind.  If  we  were  to  lake  ill,. 
year  1833,  as  chronicled  in  tliis  laMc,  for 

an  avenge,  our  friends  the  Parisians  have 

in.  i  ruson  to  triumph  over  OS,  for  it  appears 
that  there  was  in  that  ciM  '/  /"./.  ...  a  nn.s/, 
...i  ceSr.v  diij/  of  the  first  three  Months,  ami 

on  h,  rooteea  ..i  tin.  fourth.  The  lata) 
number  at  fbgtn  Jays  foe  theses)  Mag 
Ms-,  -.f  jinn,  ifii ;  ',.i  frost,  la;  of  snow, 


11;  of  hall.  111;    of  thunder,    9; 
nun.ru,  I.  \ir.  en  the  12th  U.-IuIht. 

The    columns   of  the  quantity  .if    rein 
wliich  fell  in  the  court,  and  oi 
ili.    i 'l    <  m .itorjf,  present  tlic  ill 
this  quantity  at  ml  lions,  Ca  » 

striking  point  of  view,  the  quantity  in  UV 
fnrniiT  tituation  of  the  gnin,'e.  foi  ill. 
;.  ar.    I,    ii       Mill  :!.">     milliim  I 
mi  In  ■,,)  while  ilmt  in  lli«-  latter  v,  i 
487*1,   (10*16  indie-,)   heing  n  difcrtuce 
..f  3*60  inches. 

The  equality  of  temperature  in  tie 
Es  also  Very  remarkable,    it    n.  • 
more  tliuti  '0II.V  < '.  |  tin::  V,  )..ui.i  (..,  . 

months  not  moro  thaa  half  thai  mmuie 

quantity  :   while,  in  tin-  Dpi  0  Hii 
t.:\w\».i  varied 

tram  SV  Ytfot.Sn  )«mn^,  v.  **,'. 


itt  Juiw- 


Fthr. 


I.VUN.VIS. 

Tlir  contents  of  tlio  month!;,  l-.-sbold  an  immediate  pi*  i  In 

point  of  comprehcnsivencvi  Iwtwe  .naitiancc  dtt  Tern*  and  OW 

ac.     Th<-  i  I  of  ibr  sun  fur  each  month  occupies 

two  pages;  the  fir»t  containing  the  equation  of  thai  ;  the  right 
the  declination;  the  sidereal  time  taken  by  the  sun's  tliaiHeler  U 
the  meridian,  and  tin;  log.  /*  of  il  ilioii  in  d. 

used  in  il  tin-  time  from  oWrved  solar  altitudes ;  all  for  lrnr 

Berlin    time,    and    to   the  time   degree   of  accunu-y 
Almunac.    Tin-  second   page  line,  (he  long 

the  log.  rnditu  rector,  and  tin-  semidiameter,  for  im  tun  . 
Of  the  moon  we  have  four  pages  monthly,  containing  her  long! 
■■■I--,  right  ascension  and  declination,  horizontal  parallax,  si 
diameter,  for  noon  and  midnight  ;   and  the  mesa  time  of  the  BUMMl's  eul- 
ition,  her  right  ascension  and  declination  when  on  the  appal  and 
(I  meridian;  ami  lastly,  t]  ing  and  sotting  of  thi 

and  moon  :  the  lunations,  and  the  times  of  thl 

at  the  bottom  of  the  pages.     After  the  whole  year's  ephemcride*  foi 
nan  .  through,  those  for  tho  planets  folloir  next 

..  iitric  longitude  and  latitude,  the  log.  radio   rector,  the  time  ol  i 
and  setting,  the  geoo  nine,  right  ascension  and  declination,  log.  of  disc 
Gtom  earth,  and  the  time  of  the  culmination,  an  gift  a  fin  Hi 
Venus  foi  every  second  day  of  the  year,  for  Mars  for  every  fourth  day. 
Of  the  foui  new  planets,  wc  have  only  the  geocentric  right  ascension  and 
nation,  log.  of  the  distances  ft. mi  tin-  earth  and  sun.  the  time  of  the 
passage  of  the  meridian  and  the  semi-arc  above  the  horizon.  Kn  the  some 
intervals  of  every  fourth  day, — but  the  right  ascciiMim,  declination,  and 
logs,  of  the  distance  -v  day  during  the  month  or  ti',.    HI  I  ltd  ahuut 

the  time  of  the  opposition,  in  a  separate  page.  Of  Jupiter,  Saturn,  and 
Uranus,  we  find  the  some  data  as  I'm  Mercury  and  Venus,  but  only 
every  fourth  daj . 
The  tables  of  eclipses,  occulta! ions,  See.  of  Jupiter's  wi.  1 1  i t ■ 
very  complete,  for  every  second  day  of  the  year  for  the  Irrst,  every  third 
or  fourth  day  for  the  second,  i  rery  seventh  for  the  third,  and  every 
fourteenth  day  for  the  fourth  satellite.     These  are  followed  by, 

I  h  i  Icmi  nts  for  calculating  the  apparent  axes  of  Saturn's  ring,  for 
ten  equidistant  periods: 

'Die  apparent  mean  places  of  the  principnl  fixed  stars,   iiccordin 
Ptofessor  Besscl,  for  the  year,  with  the  formula',  argument-,  ami  emi 
for  their  reduction. 

The  catalogue  of  phenomena  is  followed  by  the  table   ..if  oecultatioiis 
of  planets  and  fixed  stars  by  the  moon,  with  the   requisite  element,  fox 
their  calculation.     A  catalogue  of  Stars  near  the  moon's  path  for   the 
year,  with  their  magnitudes,  right  ascensions,  hourly  motions,  and  dei  lina 
tioii*,  closes  the  almanac. 

It  should  be  borne  in  mind  that  that  the  ll.rlin  epheiiu'ris  is  purely  an 
astronomical  one, and  is  not  intended  for  persons  who  are  not  thi  mseln  - 
competent  to  supply  those  arguments,  \c.  which  must  be  furnished  in 
an  almanac  intended  for  nautical  purposes ;  it  should  not,  therefore,  be 
compared  with  the  Nautical  Almanac,  or  with  the  <  kmututanet  dtt  Fi  mi . 
hut.  ti'lmittiiif!  ihi*  limitation. of  its  aim,  v  A  \s\vv  T>\\\V  tt^ 


I 


>licr  of  those   works  for  it«  merits,  nml   K 

tli tit  of  haying  Ml    i. n  example,    in  •.« hi-  I.    tin-   at;,  ni.'-n  of  astroaomew 
i    a  1880,  ill-  in-  ii  irapron  n  our  national  ephemrril 

trMi  li  pre  I'-ivi'  i-  eordei  alt, 

\Y\t   tQ  tin-   Snnticrit  Alma  best  aslronwi. 

published  in  tin'-  country  is  thai  whii  li    got  i     name  of  /('-'.■ 

linl   Atlas,   which,    for    apWUtdl    nl    thirty   ycjrs,    to    OUT   personal 
..:.-.  and  f-ir  much   long  r,    wi    belli  re,  tained  it- 

cliarm  (■■! -i'-i  utility  and  i tracy,  and  still  presents  itself  1-1  i 

well-known,  familiar  title-page,  sod  fl  lame  in  rr<l  letters  at  the 

.      M  lllli-    ill*  ■    llltl'l-lllll'  ■:    nl      I!  M  :-.  i-l'    ll  illll    US 

of  fomifi  til -  111  typography,  and,  by  powerful  a 

nt  iikm  1.  in :-  i-.l  -  i. nl-  ill--  With  the-  liyi--i{Oiii-  days  of  OUT  youth,   wkffl 

..  in-il  t.i  it-  respected  pages,  whea  «W  drank  »ur  first  draught  of 
lore  in  thai  -i-n-ii.-i-  which  i*  above  nil  price,  fol  Imparting  the  V-t  kind 
Of  la  .1  of  in  in'--  insignificance.  On  opening  the  number  Al 

1837.   >"'   liml  tl'-it   --inn    '''-li.  economical  nrrnngeiuent  of  it*  pages,  b» 
Quantity  of  matter  postibli  i  -  a  given  space, 

without  confusion,  thai  bus  characterised  it    EUIOI 
Whii/i    Bphemeria  is  the  especial  favourite  of  nil  tmall  amateurs  «** 

niiiiiv,    wlio   in                          umiill  t-qiiatorial,  airmail  "  aehro 
Dolloiid."   a    |K>i'ki-l  chronometer   by  thi         elder   Arnold,"  and    B    MsaM 
poir  of  ('nr.-y'-,  old  "lobce,  in  a  tmall  nttic-  observatory;   whither 
love  ti-  n-iirc.  when  nil  then  neighbours  aw  going  t"  in-il ;  with  tcreuirr 
in    tln-ir  Iii-iiiIs,  iirnl   While   In  their   liund. Anil  1 1< - r. -  we    must   leave 

tin-in,  ami  arouse  from  the  "sweet  and  bitter  raaeiee,"  atlrred  1- 
remembrance  of  old  nnends,  now  at  rert,  and  of  tin-  pursuits  of  former 

days,  to  give    our   renders    nn    account    of    the     valuable    astronomical 
matter  to  be  (bund  in   While's  Ephaiirris. 

\\'i-  have,  in  tin-  two  12rao.  pagi  b  ilcvotctl  to  each  monthj    the  day 
ul'ilii-  niiinili  an-l  year,  ami  ilic-  saints'  diiys,  &c.  still  re  )  preserved 

as  "  red  li  tti  r  days."    Tin-  rising  and  Betting  of  the  sun  and  moon 
tdnation  i.r  nine,  the  sun's  declination  and  lon^itiul.-.    Tin 
nation,  ami  time  nf  passing  the  meridian,  her   horizontal   par  11 
In -r  longitude  and  tatitndcj  and  the  right  ascension  of  the  Bve  prindssl 

planets,   given     to   tin-   nearest   second    iii    i I    instances,   or,    if  this  Im* 

Bot  necessary,  to  the  nearest  minute,  for  rmy  day  of  the  month 

Urn's    M-iiiiiliiiiiH-i.  i      and    tin-    li of   it*      emidiametet  passing  the 

meridian  |  the  time  of  beginning  of  daylight ;  the  ini 

an-l  Its  length;  the  sun's  hourly  motion ;  the  log.  of  the  radius  tbi 

tin-  place  of  the  I in'*  node  i    the    geocentric  and  lu-li 

rttdee  nf  tin-  ii vi    planets;  their  declination,  and  their  times  of  tti 
nil   for  every  sixth  day   of  the   month  ;   and,   lastly,   the  lunations, 
these  are  taken  with  can-  from   the    \, mii.nl    Almanac,    or   calculated 

:  the    data    furnished    by  thut  work,   where   the   results  ar-.- 
directly  given  in  it. 

*  There  man  oinuuuo,  Darned  wTiite'a,    not  in  an  uninterrupted  Unc,*inco  tho  prr- 
publlshed  us  early  ns  188-1:  we  do  not  know    :u-ni  number  I  -f.-B»Mi  to  he 

"inili'  i-  ill-  | rat  White's  la  a  descend-    tho  iiiith.   which  would  :>.-*  In 

«nt    fr-uii    il Mi ,    or  not:     that  i-.     1 7  t!l. 

Whether  It  Inherits  Its  title;  but  if  m,  it  I 


After  the  monthly  ••  new  pirn 

ineludin^  i  ili  ,111   i! 

hi  i.  tod    Mr    V,  I  1m,  and  a*  not  having  yet  nttainrd,  k] 
■  and  decorum  of  his   condu  :-ge  of    taking    U 

place  with  lb  rtt, 

i.  declination,  and  timr  of  culmination  of  the,e 
rery  sixth  day  f"r   I'ranus,  and 
-  :i    for  the  other-.  Mid  for  cTrn-  <l.-iy  during  thi  In  vlm-h 

their  opposition  lakes  place  ;  on  the  day  of  which  phenomenon  Bo 

interpolated  foe  raidi  To  UirM  data  the  logarithm  of  tin 

all  il  foi  every  eighth  day. 
n  follow*  a  tide  Bridge"  for  every-  tiny 

in  the  yt-ni,  with  data  for  finding  that  nt  Mreml  of  tho  more  important 
ports,  fee.  on  the  eon 

The  eclipse* of  Jupiter's  satellites,   which  BN  litihlr  ni  llreetr. 
are  given  front  thi  1/  Almnniu  t.,  the  Dearest  •■   nnd  Rn 

time  (which  we  need  hardly  mention  i-  thai  used  throughout  1 

laudable example  w  bj  the  Samt'xcai  Umanae  since  1833). 
In  tin-  "  Bpeculum  P  11  ni  1  ionorum,"(welovc  those /mnterf  titles  in 
barbarous  Latin,  in  ..Imamies,  wh  only  ornament  ntefoJ  tnilk, 

and  do  not  cloak  knavery  and  folly,)  -ill  the  "phenoim  n  ■  oi  tin-  S'liuiiml 
Almanac  an  t'.unl.  with  the  addition  of  the  apparent  BN  of  Bali 
ring,  &c.  tho  mean  t i ■■■•   of  the  occurrence  being  given,  instead  of  ii>. 
]e**  1  tin). 

Tin'  ■•<!  liv  a  tnlili-  of  tin  'lit  ascension,  in  ltd 

noon,  for G  b,for  every  day  in  the  year.      \  i-il ■!<•  nl 

oecultationi  ol  by  Ihe  moon,  ana  thai  of  tho  illanriaated 

porti'  disk*  of  v,  nus  and  Mars, from  the  Naulieai  Almanac ;  and 

lastly,  ■•  BMojf  Brinkle/i  catalogue  of  40  stars. 

I  ins  tables  for  correcting  altitudes  for  dip  of  the 
horizon;  of  semi-diurnal  ares  for  every  degree  of  latitude  to  Oft", 
lation  to  8rJ°;  For  reducing  thi    sun's  doolinatioD  tour* 
meridian,  and  to  Any  time  under-  that  meridian  .   for  COrttX  linjr   t In- 

of  tin    1 ii    pa       ■     i  thi    meridian;  a  table  of  the  hour-angle,  and 

altitude  of  the  ran  when  due  east  or  w«  it,  I  of  latituds  to 

711.    and  for  every  degree   of  declination   I'pmii   '.'.    in  -J:l    '.'I!   ;   a  I  ,l.|e  ..| 
amplitudes  equally  comprehensivBi  on  for  computing  equations  to  equal 

altitudes;  a  table  of  the  length  of  a  » nd  ud<- and  latitudi 

of  tho  Inttw  to60°j  a  table  for  correcting  bsromotrioal 
eflsaBrratioiH  for  ultitud. •■.  of  phiee.    and  lastf*',  thi    radii ol  theThribti 

horix-iri  for  differ!  nt  altitudes  abort?  the  level  nl'  lln    MM. 

Besides  the  matters  we  have  attars  enumerated,  there  aft 

formuhe  i-ind  iih'.i'i'Milii'ii-  on  the  ie.e.  See.  of  the  various  artn-le;  of  the 
ophenn  11-,  introduced  wherever  the  smallesi  vacant  ipaos  anbrdtd  n 
opportunity,  bi  iring  testimony  to  tho  able  nnd  isalous  mannei  in  which 
the  editor,  Dr.  Olinthus  Gregory,  devotes  fall  talents  to  thil  useful  and 
inournblc  task*. 


'I'lii»  i-|ihi-iiien-    hIi.Im  ..I    70    I"l»-'» 

,    en  !     tabular    minor, 

uolil  I'/v  mm  ibOifnj  and  ibq 


W«  'laiil,  i(  v Ill  In-  mlvi™l.l.    lo   M.l..|.t, 

hi  iin.  |. ui. ii. ...it iii.  I'lmi  ..f  sMtfuag 

the  wc  of  signs,  and  nl  giving  the  degrees 


moan*  alwst.cs. 


It  «n«U  br  foreign  la  the  object  of  thi*  paper,  and  (o  the  cli 
gf  oar  aMp«utiae.a«  wefl  as  tar  beyond  <mt  mail 

in  tW  mat  aopukr  sen**  of  the  mm,  that  is,  of  annual  pub* 
;  tbc  aoat  generally  useful  data  respecting  ike  motions, 
relative  distance*,  and  other  phenosnena  of  the  h  odics,  combined 

with  the  articles  of  the  calendar,  and  with  a  variety  of  heterogeueon* 
matter ;  generally,  with  respect  to  the  former  port,  none  of  I 
•vnVientlr  <  .plain  to  their  reader*  the  simple  fact,  tliat  no  almas 
Le  absolutely  tnrc  for  more  than  one  spot,  and  that   the  same  cannot 
rqnaJJy  serve  fur  the  land's  End,  John  o'Groat's  J  louse,  ami  i !. 
an>  point  of  Ireland.     A  popular  almanac  si  refore,  not  only 

contain  those  articles  which  our  be  useful  to  the  majori 
furnish  distinct  rales,  illustrated  by  examples,    of  tbc  n  which 

its  data  mar  be  aiiapted  to   any  other  place  within  tin-  probable  circuit 
I '*  sale  ;  and  should  furnish  the  tables  necessary  for  making  these 
correction*.    Thus,  the  time*  of  the  rising  and  setting  of  (hi 
moon,  calculated  for  the  latitude  of  Greenwich,  will  clearly  not  suit  thai 
of  York ;  nor  will  the  lime  of  the  moons  passage   of  the   meriii 

same  for  Greenwich  and  liristol;  facts  of  which  thrce-foui 
buyers  of  almanacs  are  ignorant. 

Tin-  H.'i'isft  .Almanac  ought,  however,  to  bo  cited,  foi  it 
and  effectual  attempt*  to  accomplish  much  of  this,  as  well  as  for  the 
•juantitr,  variety,  and  utility  of  the  popularly  scientific,  as  well  as  niie- 
Inmi  information  it  contain!  j  the  addition  of  meteorological  mean 
data  for  each  month,  the  table  of  the  duration  of  moon-lighl  throughout 
tli<'  year,  the  auxiliary  tabic  for  findiug  the  time  of  Ig  aad 

nig,  the  floral  calendar,  and  the  instruction*  for  what  ought  to  bedone 
in  the  garden,  the  Hebrew  and  Mohammedan  calendars. 
etjnollj  i.urious  and  vulu  ,  may  be  instanced,  as  pecn 

proper  for  such  a  popular  publication,  and  certainly  as  placing  it  at  tie 
of  lb.  in  all. 

When  the  French  Bureau  da  Longitude*  ivn.  BStablishl  >1 the 

articles  of  the  ordomnance  directed  the  publication  of  an  Annutdrt,  for 
popular  use.  umbr  the  immediate  rapcrintendence  of  the  scientifi 
listing  the  board  ;  this  A nnuaire  being  ■  sort  of  feudal  rent  for 
rolunbuiiy  undertaken,  aad  btw  since  most  scrupulously  p 
The  first  Of  these  .Uiiiiiu'irrs  was  .publish,,  I  in  i  , 

Their   contents,  besides   tin-  usual    information   of  every  kind    con- 
tained  in  a  popular  astronomical  alrnnnnc,  consist    of 
"" l"1  tables,  on  the  various  freights,  measures,  and  coii  •  and 

"""lei  ii,  of  different  states,  with  the  reduction  of  those  which  arc  obso- 
'"  '"  I'limee  into  the  new  mrh'ivnl  system  j  comparisons  between  the 

ires,  and  those  of  other  countries,  with  the  French  ;  rti 
'"-■"l  ■'■••■"I-  -  is  to  i  I...M.  1 1, ...  throughout  all  the  departments  of  the  king. 

•"•'"•  ■;■  '••' j»  tlio    ii,, , ■  p.48,man-  wrt  k«n 
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m ;  heights  of  mountains ;  specific  gravities  of  bodies ;  dilatations  of 
<  nrious  bodies  by  heat,  &c.  &c. 

Bat  that  which  peculiarly  characterises  this  admirable  publication 

!  it  the  appearance,  each  year,  of  one  or  more  scientific  notices  voluntarily 

contributed  by  M.  Arago,  one  of  the  members  of  the  board :  their  nature 

ind  purport  may  be  best  appreciated,  by  au  enumeration  of  the  subjects 

treated  in  them  from  1829  to  1836  inclusive. 

On  the  steam  engine,  in  the  Annualre  for  1829. 

On  the  bursting  of  the  boilers  of  steam  engine*. 

On  the  relative  antiquity  of  the  different  mountain-chains  of  Europe, 
in  that  for  1830. 

On  the  polarization  of  light,  and  on  interferences. 

On  light-houses,  in  that  for  1831. 

On  comets.  This  celebrated  paper  has  been  translated,  and  pub- 
lished separately,  by  Lieutenant-Colonel  Gould ;  it  is  by  far  the  most 
comprehensive  and  valuable  popular  treatise  on  the  subject  that  has 
ever  been  written. 

On  the  influence  of  the  moon  on  our  atmosphere,  as  affecting  the 
weather,  and  on  her  influence  on  organic  creation. 

On  the  congelation  of  running  water,  and  the  accumulation  of  ice 
in  streams,  in  the  Annuaire  for  1833. 

On  the  heat  of  the  globe. 

On  multiple  stars. 

On  the  voltaic  pile,  in  that  for  1834. 

On  Artesian  wells,  in  183o. 

Questions  for  solution  relating  to  Meteorology,  8fC.  in  the  number  for 
1836.  A  translation  of  this  memoir  is  now  being  given  in  our  pages,  as 
our  readers  are  aware. 

These  various  subjects  are  treated  by  M.  Arago  in  a  manner  that 
places  him  as  high  among  popular  instructors,  as  he  stands  among 
scientific  philosophers;  the  superiority  of  the  French,  in  the  art  of 
teaching,  must  be  admitted  by  all  candid  persons :  there  are  few  sciences 
or  arts  on  which  such  complete,  useful,  and  intelligible  elementary  works 
are  written,  as  in  French.  The  principal  reasons  for  this  superiority  we 
take  to  be,  that  the  first  savants  of  that  country  aro  sincerely  anxious 
to  disseminate  knowledge  among  their  countrymen ;  that  they  are  not 
too  proud,  nor  too  idle,  to  address  themselves  to  the  task,  with  every  zeal 
for  its  successful  accomplishment;  nor  too  mercenary  to  devote  the 
requisite  time,  without  wish  or  expectation  of  adequate  remuneration  ; 
and  lastly,  secure  of  their  well-earned  reputation  for  profound  knowledge, 
they  axe  not  vain  enough  to  be  always  displaying  it,  even  when  instruct- 
ing the  young.  They  have  studied  the  philosophy  of  education  most 
successfully,  to  judge  by  the  results ;  for,  though  M.  Arago  ranks  high 
among  them,  he  has  many  equals,  if  not  superiors,  in  that  most  valuable 
of  all  arts, — the  art  of  instructing*. 


•  In  support  of  our  opinion,  we  would 
cite  the  following  elementary  works,  at 
random,  on  various  sciences : — 

Fmncoeur  on  Pure  Mathematics. 

Biot,  Treatise  on  Physics. 

La  Place,  System  of  the  World. 
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Cuvior,  Theory  of  the  Earth. 
La  Vallee,  Descriptive  Geometry. 
Dupin,on  Geometry  applied  to  the  Arts. 
Bourcharlat  on    the  Differential  Cal- 
culus, &c.  &c. 


■m 
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Such  belli),'  ihe  model.  KM  n*t 

imitated  in  England  till  the  pn  ••  m  time  ;  and  •  ■        .  ■  niw1 

:ticni|ii  ton  French  bookseller  (M.  Dailliere)  set)  .idot. 

N"i  ;.  Mar  ha*  passed  since  thecoma 
the  appearance  >>t    one  or  more  new  nlnmnai  'II  hare 

arj  framed  »r!dl  •■  Hen  ;■'  utility*  lu  some  one  class  of  the  pi 
tre  bora  Merchants'  .iliii.ui:i>-..  1 1  •  •  > ;  ■  i-.  i  i  ■>  i  'almanac     l  olvei 
tines,  &c  hut  a*  yet,  no  l-'.nglish  puhlisl 
existence  of  n  body  of  scientific  men.  who,  pursuing  knov 
•i«'i  ■■.■.Li ■  in'1'  pendently  of  worldly  profll    m 
: « l • ! - ■    alumnae,   with   a  . j ii. 1 1 1 1 nil!  of  mi  cellaneous    mutter,   n 
diately  connected  with  their  studies  ;  not  consisting  of  tables  i>l 
(ran  I.  t  days  iit  tin-  bank,  huliila)  -.  ut  1 1 1  •  ■  public  offices,  hunkers  of  London, 
lints  i.f  the  houses  of  lords  and  cm  [I  coaches,  and 

but  precisely  of  such  tab  ustitutc  tbe  bulk  of  thosi  turn- 

my..  ■  work,  by  the  bye,  intended  for,  and  used  by,  all  i  h 

Adopting  the  idea  from  tbe  French  work,  a  "British  AnnnaT  ihmli 
hnr.-'i".  a    i  paraphrase,  and  not  a  translation  louldbsw 

been  a    much  framed  for  the  moral  and  physical  hititi 
I.i. a. I"ii.  i-,  tin-  astronomical  almanac  is  calculated  foi  the  mean  time  ans 
meridian  of  our  national  observatory.     This,   howevei  -ret  to  jar. 

baa  in. i  bceja  the  view  of  the  matter  taken  by  the  editor  of  the  Briiiti 
Annual ;  bo  baa  contented  himself  with  translating  tlic  tables  frw 
Annuaire,   only  converting  the  measurea  and   weights  to    the    I'nglbA 
standards  j  causing  a  moat  amusing  incongruitj   bei  professed, 

ur  "-.'  n-ible,  and  the  real  pervading  spirit  of  the  work.     Thus,  among 

iim  uniri  ;il>lo  instances  of  till-.  w«  BO  iv  ill-  the  "  heights  of  some  build- 
ings," p,  42,  in  which  there  are  those  of  four  Parisian  i  difiooa,  and  only 
tb.it  oi'st.  Paul's  in  London.  We  bare  the  height  of  the  column  in  the 
Race  Vendhne,  but  not  that  of  our  Monument  i  we  have  the  altitude*' 
the  platform  of  the  royal  Ob  .   bul    Hi  Ithei    the   I 

khsre  the  mean  level  ofthi  Thames  of  the  bill  in  Greenwich  Part 
ofil  nige  at  Somerset  House;  the  height  o(  the  tower  of 

Dam.   nay  nteresl  an  Englishman,  but  be  would  like  to  a  able 

t<.  hate  compared  ii  with  that  of  Westminster  Abbey,  which  he  cawd 
from  the  British   Annual;  and  lastly,  wi    have  given  us  tin 
themasl  of  a  French  120-gun  ship,  instead  of  that  of  the  Regent,  Vi 
or  Prince.     In  the  table  of  the  heights  of  some  inhabited  places,  »< 
have,  naturally  enough  in  a  French  Annuaire,  those  of  .  •«  b 

the  French  Alps,  the  Paris  observatory  (first  story),  Sec.  bul 
tb. -villages  among  our  mountainous  regions    mch   as  they  are,  whki 
ought   to  have  been   t'.iiniil   in  a  British    work  of  rcfen 

'I'bo  ba-.tr  ami  inattention    With   which   thl     whole  VTOrb    lia-  hem  .- 

up,  manifests  itself  in  every  page,  in  must  amusing  ambig  litii     iui  I 
ders.     We  have,  inn  is  retained  instead  of  Antwerp,    .1/. 
Mechlin,  Mayence  instead  of  MenU;   and  innutm  ruble  r.tfior  mlatal 
orthography  bctr  iy  the  French  original,  through  tla-  iiiifurttmat. 
for  spelling  foreign  mimes  ri^ilX 5 ,  -wYemV  &Wi.m^\xviAv«  «m 

*  Thie  word,  in  England,  a\wiyBu»ii\i«»,tt»  &u^^A)»i^*iAy«<vwia\«Mw\. 


In    tlir  in!  I.  .  )^.i  i 

i  tin  uwi!. 

rs    these   tallies  Comparatively  U*rl<-is  to    »'i 

man.     In  the  tabic  of  the  latitudes  and    longitude*  of  the   pita  hpaJ 

hut    in  the   Xnnliral  Almanac 

be  Anmairt  of  Brussels,  by  If.  QtKtdet,  the  names 

of  tin  tncrsat  some  of  tin    :  ■rtant  have  been  red  i  led    lid 

its;  but,  m  tho  initinl  of  theft  ■  •:'  M-,   l>r., 

always  given  hi  the 
originnl,  t]  is  exposed  t"  the  liability  of  confounding  the  name  of 

a  locality  for   tl         f  an  observer,  ami  would  naturally  suppose  the   ward 

(Bor  I,  04  il  U  wrongly  rpelt*,  WO*  tin-  ;iji]nl!iili.ili  nf  the  I 

iiili,    instead  i  1    il-    li.  in;;  that   of  the   suburb    where   the 

rratory  is  situated  ;  and  if.  in  tlii-  in-' ■  -.  he  detected  kiieiW, 

and  determined  to  avoid  a  repotitioa  ol  rould  infer  thai  (Caccta- 

-),  Ac.  were  localities  at  Palermo,  riviere,  Ac.  and 

as  they  really  are,  thi    names  of  celebrated  ircr, 

the    longitudes  ought  either  to  have  been  givi  n,  both  in  degree*  ;uid  in 

i    i>i    if   in  i.nl\  one  of  the  two.   the  former  should  e  nder 

-,  hare  been  preferred. 
Hut  we  observe  a  moT    .111.119  error  in  the  table  of  the  •  urfaoe  and 
popultiti'ui  "i  the  globe,  p.  151;  this  i*,  ax  usual,  literally  train! 

and  millet  carrts  is  rendered  square  miles,  which  nlwnys 
Mean*  our  statute,  miles,  whib  those  used  by  Balbi  in  the  original  table 
are  geographical  miles.  Tho  numbers  in  the  BfUith  Annual  an  hence 
all  too  anuill .-  and  to  complete  the  matter,  the  summary  Rl  the  end  of 

able  in  ev.  iriuncc  \iitli  the  1 1  r  •  -«  ciling  iletniU. 

In  the  almanac  part.  1 1 1  -.  ■  [>l:itt  of  the  An  nun  ire  has  been  inju- 
diciously departed  from.  In  that  work,  the  successive  Boltnmu  for  each 
month  com  tin's  rising,  setting,  and  its  declination;  the  equation  of 

time;    the  moon's  age,  her  passagi  of  the  meridian,  her  rising,  her  sell 
and  those  of  the  *i\  pi  incipal  planets,  with  the  time  of  tln-ir  eulminal 
all  this  i-  the  kind  of  astronomical   information  which  Is  expected  m  a 
popular  almanac  ;  and  the  substitution  of  tin   -mi'    •.•uiidiamcter  for  its 

•   ami    setting    is  anything  but  an  useful  alteration,  whatever  tho 
rtion  of  two  columns  of  the  time  of  high  water   at    London  May  be. 
A  better  arrangement  would,  however,  have  allowed  of  both  bci 

bined,  and  such  an  adilit is  1 tore  than  might  be  reasonably  expected 

by  the  public,  considering  the  enormous  difference  in   price  between  the 
l'i.  neb  .unl  English  works,  the  latter  being  four  times  as  much  as  the 
former;  the  French  Annuaire,  consisting  on  an  average  of  26fl  pi 
1.1  ing  sold  for  one  franc  (in  England  for  one  shilling),  while  the   /.'■ 
Annual,  of  373  widely  Bad  wast,  Iiillv  printed  page--,  i-  priced    three  ihil- 

and  sixpence. 

The  account  ofthe  univi    iti       nd  5f  the  emoluments  of  the  pro 
ore,  given  in  tin  m  «  annual,  would  he  both  Interesting  and  valuable,  If 
it  wen   more  complete  |  but,  for  a  v.  rv  inadei|uate  reason,  DO  account  is 

•  'i  mid  be  Boji  ol  sn  1  n,  si  I  Bufls ;  GortMag  a,  «  <■'  I 

/'/  w  hi   f'l.     X„ilf.,„: ".  I    1, :„,,,,,  -.        TQbillgl  11  I   eiillllti  fAS&W  A  BJ    KBtA^feW 

h  ».'*•••  nmwh  gpett  TuUngm  a,  sftw  ti>.  1  rlobt  mods  <A  wttatas,  fog  ViMtvomx  "- 
/lOT*  m.iimer;    Budt,   is    disguised    ns  \  tuontr. 
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given  of  the  Bnglisb  1 1 1 1 i  ■.  •  •  i  - 1 1 i < -  -  of  Oxford  and  IgC,  nor  of 

versity  and  Kings  Oollegt  ■-  London;  while  particular  rod  into  of 

«// the  Scottish.    The.  statements  regai  li  ontinental 

education  are  equally  partial  and  limited  . 

Jena,  nor  Gbttmgi  b,  nor  i"  nay  Italian  nor  Spanish  university,  whil 
comparatively    unimportant  ones  of    Ciriefmvabl   ami  Itreshui  are  tn-ii- 
timied,  we  suppose,  because  tiny  are  included  in  the  work  on  tl 
iiliication  ni  Prussia  which  has  been  copied  from.      Nevertheless,  sit 
look  "a  tliit  M  the  ni"-i    instruct:  v..-   pari  ••(  the  additions  to  the   plan  of 
the  mid  we  wili  cite  two  fact?  from  the  statean  uning 

■  ■ii  1 1 1 ■  - 1 1-  general  *"'■  oxw 

In  the  Scottish  univcrsitii  »,  supposing  that  the  incomes  of  th 
•  ni.n  he  assumed  as  indicating  the  degree  of  estimation  in  which 
• ;  i  iVc-r.-m  brunches  of  study  arc  held,  it   seems   from  t  hi 
that  tin  -i  -will  rank  a-  f..ll..\-  -  :  —  Latin  (humanity!);  Greek;  materia 

a.    prnetiee    of  physic,    .m.itoiuy  ami  siii-ery,    and    the  otli.  i    I 

nil-  nt-  connected  with  the  medical  profession;  then  the  various  studi 
law  ;   while  mathematics,   physic*,  natural  and  moral   philosophy, 
Bad  history,  hold  very  subordinate  places. 

Asa  pendant  to  this  statement,  we  will  extract  an  account  of  the 
proficiency  expected  in  the  eandidaUtJbi  admiition  to  the  Eeole  Palgieck- 
ique   in    Franc*.      They  are  previously  examined  "in 

I   mi  mi  of  geometry,   conic   sections  and  geometrical  analysis, 
algebra,  as  far  as  equations  of  the  second  degro .  tin  solution  of  ii 
miii. hi  problems,  and  the  resolution  of  equation-  by  approximation,  the  u>.' 
of  logarithms,   sines,  &c,  in  plane  and  spherical   trigonomi  I 
elements  of  mechanics,  as  far  as  the  composition  and  resolution  of  furon, 
and   their    equilibrium    in  simple  machines:    tin-    candidates!   arc  nl» 
expected  to  translate  a  portion  of  a  Latin  classic,  to  write  a  theme  in  then 
native  language  on  a  given  subject,  and  lo  copy  a  drawing,  p  ■■■ 
in  chalk*.     Thus  a  degree  of  knowledge  is  expected  from  French  boricf 
sixteen,  commencing  their  education  in  this  establishment,  which  u  not 
possessed  by  nine  out  of  ten  English  ones  of  twenty,  on  Jinixliing  thcira.ii 
private  and  ordinary  schools ;  and  not   by  two   out   of  tire,  on   quitting 
Cambridge  or  Oxford. 

In  following  out  the  plan  of  the  Annuaire,  I>r.  It.  D.  Thomson  bat 
presented  us  with  fire  original  papers;  the  first,  on  the  recent  progress 
in  optical  science,  by  the  Rev.  B.  Powell,  of  Oxford ;  experiment 

observation;  mi  visible  vibration  and  nodal  division  -.in    Mr.  {  '.  TiiiiilitttOO, 

Of  Salisbury;  on  the  recent  progress   of  astronomy,    by  Mr.  Wonlhousr, 
ol  the  Nautical  Ahiui'uir  establishment;  the  com  m  ne<  incut  of  a  i  . 
of  the  magnet,   by  Mr.  Davies,   of  the   Woolwich  Academy  ;   and  a  dis- 
course on  the  recent  progress  of  vegetable  chemistry,  by  the  editor.     Wl 
have  not  room  to  enter  into  any  consideration  of  tin  ■■•    papers, 
notice  the  singular  disproportion  in  the  space  allotted  to   them. 
almanac,  we  have  the  progress  of  astronomy  dismissed  ID  ten  page*,  whil* 
ninety  are  occupied  by  a  disquisition  on  the  early  history  of  tho  loadstotw! 

It  is  stated  in  the  .-I  nnual,  that  "  the  auml»  r  tvluvli  iindom  lit  these  cxnininalitM, 

ami  were  ailmillcil  as  |>ii|.i.'s,  in  183ft,  was  132." 
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iR   COURSE   OK  GEOLOGY. 

IV. 
I  'HUM  (.1    Wm    I    l><4'Ka  AKKCOMIXIMtD. 

ALTHOUGH   it   is   not  necessary  for  *  geologist  to  be  profoundly  rrncd  in 
ogy,  yet  a  certain  general  acquaint.,  ihoae 

science*  »*  indispens  ible  t"  the   me>      '"I   prosccation  of  bit  own.     It 
will  therefor*  be  our  endeavour,  in  the   present  number,  to  conimun 
to  the  geol  ulent  something  of  tail  necessary  chemical  and  m 

nlogical  knowledge. 

The  chemist  divider  nil  material  substances  into  two  chuie*,— 
limple  and  compound.  Simple,  or  elemental)  ubstaai  i  •.  m  A  m  ml 
af  n  I.ieh  nothing  different  from  thenm  Ive*  ,  .m  I"  obtain'  A  ,   tin 

mt  kind  of  ponderable  matter.  Compound  bodies,  are  the  e  which 
Dootain  two  or  more  elements,  We  ;ire  at  present  acquainted  with  but 
fifty-tin-,  e  bodies  to  which  the  tit!.-  of  elementary  i  an  bi  i.  sad  out 

of  their  combinations  arises  all  that  variety  of  known  substance  i  sjatii 

'  ittli.  TIk'  list  of  simple  bodies  i-  liable  to  continual  fluctuation*, 
occasioned  by  the  advance  of  chemical  science.      Many  simple  bodies 

Imvc    beeu  discovered  within  the  hut  thirty   year",   and    i •<■  may  Im- 

expected  to  be  discovered.  On  tlte  other  hand,  many  supposed  ■  ■!•  dsj  dI 
■nbatanccs  have,  dining   tin-    same  period,  been  proved    to  be   ooa> 
.  ml,  i-vi'ii  now,  the  chemist  entertain*  snspioioa  com- 

pound    nature'  of  s< ■  bodies,  which    bare  hitherto  resisted  all  the 

resources   of  chemical  annlysi,  t>.  decompose   tlnm.      Tli. -•■■    lift)  t] 

bodice  lire  called  the  simple  ponderables; — simple, beCAUM  wl     ii  r  .ii   pra> 

sent  unable  to  reduce  (hem  to  more  simpli    forma  ;    ponderable, 
even  in  their  most   attenuated  stale,  they  posses!    lensible  weight,      Hy- 
drogen, whi  h  is  perfectly  invisible,  and 'the  lightest  substance  known, 

muy  be  confined  in    proper  m-.i.K.  and    the  weight   of  even  a  cuhii     inch 

of  it  may  be  detected  by  delicate  balances.     If  light,  heat,  and  efeetri 
bo  really  material  substances,  and  not  rather  the  i  Sect  i  of  certain  notion  -■, 
or  affections,  common  to  matter,  they  an  whollj  deatitoti   of  weight,  or, 
at  least,  if  they  possess  any,  we  arc  unable  lo  discover  it.,  by  the  D 

'.-constructed  balances.      And  yel  they  appear  to  be  acted  mi  by  muiio 
of  the   same    powers,  under  Rome    of  the  name  laws,  to  which  tnattOI   i 
subject,  and  the  phenomena  to  which  they  give  rise  may  be  explained  on 
the   supposition   of  (heir  being  extremely  subtle  forms  of  matter.     On 
opposition,  they  have  received  the  name  of  tin    impulidtrables. 
.Matter  presents  itself  to  our  observation  under  time  forms, — the 
'\pjiuiif,  and  the  gaseous,  or  aeriform.       Solids,  arc    bodies  whose 
re  prevented,  by  what  in  called  the    tillraclioii  <>/   ciilu-sitm,  from 
freely  among  themselves.     Moid-,  are   bodies  whose  component 
i".  are   free    to  move    upon   one   another,  with  very   .-.light  fric 
Aeriform    bodies,  are   lighter    than    solids   and  fluids,  and   their   parti. 
nppeur  to  be  wholly  •]•  -lilitte  of  cohesion.      Such  bodies  are  Called  elastic 
fluids,  because  they  yield   readily  to  pressure,  and  expand  when  (lie  pres- 
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!.       N'oilH  : 

,  nor  do  ih'  y  dilute  peree]  I  il 

Bolldj  DttjrtM  -•""  0  *iiii<ts  ami  fluid*  into  gaseous  bodies,  by 

tin'  :.!:•!. i'_.   ..(' li.  mi    —.is  whrn  i. v  'i   lead   ■-■    : ii :-l t ■••  1.  or  iiirrr-.nv  ronvrrtcd 

into  vapour,  or  water  into  iteamj  and  dil  dif- 

fer -in   i.  dqjm  ratlin  -    tor  the  hanges.       Aeiiform 

bodi  by  rold  a 

■  l  tapwrtj   "iin  ri  an  permanently  i  laatic,  and  i >_v  no  degree  of  cold 

in-  pressure  ciui  iln-s  bee irtod  into  a  k  these 

\t  iin-  term  gattt  properly  -'L'l*'"1""*' -      "sygen,  "nd   '■>• 
wbi  li   h  •  ■  ■  Chkirii 

itUre*,  is  u  vapour,  which  i  i"   .-■  i  j  j  (i  i  -  -  -  .-i.i  ii  i"  ;i   luid  ;  audi 

which  at  ordinary  temperature]  is  a  fluid,  i  a  addition 

it,  into  a  vapour. 

lii'i)  din--  1 1'  mental}  '  present  known,  may  lie  «in» 

rani  mis  clasied  imil'i  >in-  following  b 

gattt,  ur   vapours: — Oxygcu,    i 

iiml  fluorine. 

.Seen.    ini.»~;iic'<t!ii.-    toUdt    Olid  Jlil'uli  : — Sulphur,  pii  .   »el«- 

nium,  i-'ii-ni .  bwunnti  baron, and  oarboUi 

Three  m.  ■  the  alkali  ft:  —  Potus*ituu,«odiu 

Four  metallic  bases  of  the  alkaline  earths: — Barium, 

calcium,  ami  mag -111111. 

Five  melnl.'ir  /xiset  o/' /Ac  earths: — Aluminum,  silicuru.  yttriun, 

gruoinam,  and  sireoniam 

Timiii/-ii''!w    nelalt,   whose  combinations    with  oxygen    product 

neither  alkalies  nor  earths: — 


11.  I   [   imnil, 

ll?.  I  'iiluniliiuiii, 

18,  Nickel, 

1  1.  Oobnlt, 

15.  Deriunt, 

■  11.11. 

17-  I iiviiiutll, 

18,  Qoppar, 

10,  Tellurium, 

SO,  Lend, 


21.  Mercury, 

22,  Silrcr, 
■  told, 

24-  Platinum, 

2(>.  Kilo, I: 

2/.  Osmium, 

'2IL  Iiiilium. 


1.  Muganeao, 

2.  Iron, 

:i.  v. 

1.   Tin, 

5,   I'udmiuu), 

0.  Arsenic, 

/.      \l"lvUk'llll!ll. 

8.  Chromium, 
i).  Tungstenum, 
10.   Antimony, 

Of  these  metal*,  the  Bret  five  decompose  w  Tbt 

next  fifteen  do  imi  deem  .1  .11  .mv  temperature,  and  ll 

■jps  no<  reduced  to  the  metallic  statu  by  the  sole  action  of  beat.    Tb* 

oxides  of  the  rest  arc  decomposed  by  a  nil  heat. 

A  glance  al  the  above  list  of  elemcutury  boi  -atiifv 

U  that  tin'  larger  proportion  of  them  are  of  a  metalliu  nature,     Metab 

:n.      tli»tiiiglli*he<l    by  the    following   ehnrai-lcri  : — (boy  are  conductor*  «f 

electricity,  and  of  caloric,  or  heat.     When   tlmir  <'i>nibinations  with  oxv 
gen,  cMorini .  sulphur,  or  other  similar  substnni  e«,  are  dei  ompoeed  I 
action  of  tlie  galvanic  battery,  the    metals  always  appear  at  thi 
pole,  and  hence  arc  said  to  be  positive  electrics.     They  are  opaque,  act 
permitting  the  pns;*age  of  light,  even  when  reduced  to  thin  leaves.    Taejr 
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inn  of  light,  and  b  m  Mm  w*B4b 

peculiar  lua 

All  |  <;rc*t 

Vatic:  imposed; 

some  of  ili'  i.i  occi  i  •  greateef 

ingly  rui.-.      II. most  alnwdant,  are  usually  found  in  co 

ii,  -.|<!i>iu  in  an  den  inn.    Oxygen,  tin;  most  abundant  of  nil, 

does  jit  in  combination;  and  palladium.  o:n-  of 

the  most  raw, ii  Kate    I  i  •■•  ■■■  il  a  i  Ii  m  mary 

bodies  are  ever  (bond  uncorabined.     'I'lu-  t"..ll.>%>  ing  art  all  that  arc  era 
so  found,  and  il.'  i  onlj  in  small  iiuantitios:     Carbon  occur*  pun*,  only 
in  the  diamond.      Satire,  or  pure   sulphur,  i-  exhaled  from  volcanoes. 
ilUilium,  platinum,  mercury,  copper,  iron,  antimony,  bis- 

niutb,  and  arsenic,  arc  ill tlj  metali  thai   have  bam  found  in  the 

metallic   -t.it.-.       Notwithstanding  Ihi    tondenej   to  opntbination  •■-, 
subsists  among  llie  produced  by  tl 

nerous,  a»  migbl    l^1  »up- 
idls  contain   more  than  fire  or  six  elementary  con- 
two  or  three     If,  indeed,  thi 
.  vrcre  c<iuully  great   bi  my  iito  of  the 

ump ■'■  tliere  might,  of  course,  be  as  muuy  minerals  iu  there  are 

possi!  iiiiiiinim  helm...  n   iii'iv  ihi.i-  (lifforenl   suhsl  kI  if 

bined   in  all  proportions,  tlie    number  of   minerals  would    bo 
•s ;  Inn  tin'  affinities  vary  in  di  subitum- <  l.-i . 

U  the  Btrougesi  imbine,  and  thus  ] 

i  those  possessing  more  feeble  affinities  ;  and  some  of  the 

elruieiii.ii.   bodies  bavo  ii"  affinity  for  each  other,  and  o  innot|  l.y  any 

Ii  to  combine.     Thus,  the  affinity  of  the  metallic  baeoeof 

alkalies  for  oxygen  is  so  great,  that  ii  is  irith  the  utmost  difficulty 

•  ni  I"   ■■  l';u.i!..|  !i.        i  when  hi'jKiiiiteil,  preserved  long  in  shM 

Gold  and  platinum,  on  the  other  hand,  hare  10  weak  as  affinity 

for  oxygen,  thai  the  ores  of  ii. ■•  ur  ;■•  oxii 

There  is.  moreover,  another  important  Ian  of  chemical  combination, 

• ..  powerful  influence  in  limiting  tin  Qumbei  ofoompouad 

bodies, — nnnnlv,  that   in   all   bodies    whieh    me   mil    pwre   mechanical 

mixtures,  but  chemical  combination*,   tin     ingredients  of  which  they  an 

comp-e-'ii  iilwavn  nniir  iii  i|i  Unite  and  invariable  proportione, 

,  hydrogen,  which    is   tlu:   lightest  of  all  hodiftl,  combines  «ilh 
eight  lib  to  form  water  \  and  this  is  the  lowest 

irtion  in  which  oxygen   oaten  into  combination,    Taking,  tl 
hydrogen  as  unity,  the  combining  proportion  of  oxygen   will   lie  II.  ;md 
the  combining  proportion  of  water  "ill  be-  H  +  1,  or  U.     The  combining 
proportion  of  bodies   l-   »oiue(ilin  -   called    tle-ii-   O/OOtil     Plight,   M    their 
representative  number,  or  equivalent,     Again,  oxygen  nad  calcium  com- 

;i,  ] iliei-  proportion  than,  oxj  ",■  n  B  partat  +  oali  ion  SKI  parti  ei  28 

oxide   of  calcium,    or    lime.      When    a    le.ilv  OOttbiOM    With    aimlli 

than  oaa  proportion,  the  proportion  in  aaca  successive  compound 

With  oiic  cii'ti.iiuii,  for  iodine  has  not  yet  |M00  Brand  la  |Oj  nil 
+  Fnrta  always  mesa  pnrts  liy  Weight, 


art 
iroi 
has 


44it  a   i 

i»  an  eren  multiple  of  the  Iowm  ng  proportion.     Thus  sulphur 

combines  with  osygen  in  two  proportions: — 

1.  Sulphur  I G  parts   +  «]  =  '«  sulphur 

2.  Sulphuric  piirt-   +  OX]  nirie  scid. 

\n  afford  u  of  tbi»  l»» 

of  i'lmui'^1  combination.     Tlirv  form  fire  d  • : — 

I.  NBroga  ii  p«ri*+  oxygen  B  part 

B,  14  Id  —   30  liitrie  oxido. 

3.  1 1  1 1  :=  .  icM. 

4.  14  32  —  4B  nitrous  acid. 

5, 14  40  =   44  nitric  mciil. 

Binary  compounds  are  s«l»tanoe.s'    m  tarybodtcJ 

united   in  definite   proportinnx,   ivfaiofa   art    > -- ■  ■  t J   Itnowi il    invariable. 

ii,,  binary  onmponuda  of  most  frequent  <>■  i  king- 

dom arc,  alkaliea,  earths,    metallic   oxides,    alloy*   or  combinxttio 
metals  in  tin  ir  mi'tnllii     late,  ,n  id*,    ulpliun  i    or  i  ombinationa  of  bodies 
with  sulphur,  und  carburets   or  .  ■  of  bodies   with  carbon  J  at»i 

when  these  binary  compounds   unite,    they  unite,  like  the 
in    definite  proportion*.     lime    is  u  binary  compound,   consisting  of 
calcium  ""  parti    I  oxygen  8  parti  —  28  lii  ide  of  calcium. 

Carbonic  acid  is  likewise  a  binary  ininpoir.nl,  i  m6  + 

oxvgcn  16  (two proportion*)  —  22 carbonic  acid,  und  tfai  ■  ■■  n>iml>ort2fl 
and  22  an  the  proportioni  hi  which  these  two  binary  compounds,  lime 
and  carbonic    acid.    <in i t ■■    to  limn  curl id-  of  lime  ;    in  every  50  grain* 

of  which  there  are  98  of  lime  and  23  of  carl i<   a.-i.l.     v.v..  ■  ; 

carbonate  of  lime   i*  a  compound  of  two  binary  compound*,  it  .  i,nt*in> 

but   three    rl. 'in. •titan   Milc-I r- .  c.ilcintti 

therefore,  called   a  ternaiy   compound.     This    is  a  •   s&d 

importunt  class  of    bodies,  comprehending   moil    of    those   mi  I. .(inject 

termed  sails.     It  is  neocaiary  in  this  place  to  'I'ing  n-spertiu* 

i  he  modern  system  of  chemical  nomenclature  j  and   Dr.  Turner's  expuv- 

nution  of  it  is  so  clour  and  elegant,  anil   at 

it  would  be  unpardonable  either   to  at*  mpl   an   nl 

offer  any  sketch  of  our  own.     "Chemistry,"  I  -n-d  for 

its  nomcnclaturi!  to  the  labours  of  four  celebrated  chemists,   Laroimt, 

Berthollet,  Guylon-Morveau,  and  Fourcroy.  The  principle  v.  1 

them   in   its  construction   nre  exceedingly  simple  ai  TV 

known  elementary  substances,  and  the  mon    familiar  i  ows 

were   allowed    to   retain    the    appellations    which    general    custom   li»l 

assigned  them.      The  nevvlv-clU.ovcreil  elements   v.,. re  named   n  :er  sour 

striking  property.     Thus,  as  it   was  supp 1   that  acidity   was  always 

owing  to  the  presence  of  the  "\ii.<l   air'  discovered    by    Pri 
Scheele,  they  gave  it  the  name  of  oxygen,   derived  from  tl  word* 

signifying  generator  of  acid ;  and  they  called  '  inflammable  air'  /n/drogtn, 
from  the  circumstance  of  its  entering  into  the  composition  of  water. 

■'  lompotmth  of  which  oxygen  forms  a  part,  were  culled  uridt,« 
oride-f,  accordingly  as  they  do  or  do   not  >  An  OS 

iron,  or  copper,  signifies  a  eomwna&ott  ot  <ifaaafcxa«taa»  -icVitt.  wqajia^iVith 
Jbnsno  acid  pro]"  rtiefl,     The  name.  \A  an  wsA  w*  i«c«^  \v. 


ified  by  the  •■•  :«>I<I«-<1  the  tannin 

!]iLunV  an*l  earbonii  ntada  ofeulphurnd 

carbou   with  oxygen  ga».     "  ntlphnr,  "r  nij 

two  acid*,  that  win.  rl  .juantiry  of  <>\y,  le  to 

alphatoNj   acid,     1  -i    in   «rrf  was 

to  denote  ■  i  me  of  the 

r  with  one  another,  with  a  metal,  or  with  a  metallic  oxid 
phw/w  .i-il'.'  for  exam]  Jpftttr 

and  carbon  nidi  iron.    Tlie  diflorent  oxidci  or  ■alphonti  of    : 
sab*!  it  distinguiahed  Anon  one  another  rMofa 

wae  commonly  derivrd   firom    th lour  of  the 

black  and  red  oxide*  ot"  i  r  ■  - 1 .  md  n  I  ratplniroti  i  f  ne 

Though  thin  practice  i«  mill   continued  ■..  it    it 

iistinguiah  d  Iron  the 

signifies    the   fir«t  i  oxidation,  tirulux'ulr  Pm 

second,  tritoxide   the  third,  and  peroxide  the  higiuut     The  lulpai 
carburet -t,  &c,  ot*  the  iftBU  aabetaneee  ;i"  designated  in  .1  rimilar  way. 
The  :'h  nlkalicftj  earth*,  or  metallic oxide*. 

Ifr,  i li « ■  namea  of  which  war 1 Ired  aa  toindioab 

•    contained   in   them,      It'  the  acidified  rabstanoe  eotnfM  a 
maximum  of  oxygen,  the  name  of  the    ntl    tenninataa  in  <><t ;    if  ■ 
miniii\u  1.  the  termination   •/.    ta  1  -m  ployed.     Thus  aulpheuV,  phoapl 
and  arseniu/e   .1!'   |i»t;i-li,  an-   -:di  •   of  snlphunV.    plm 

nns  siilplwVc.  phosphite,  and  'note 

combinations  of  thai  alkali  with  tlie  lulpharowr,  phoaphorow,  and  arac- 

!        Dp    advantages  of  a   iiimiiiii.-l^ture  nrhioh    disposes  the 

different  parte  of  a  scienci    in  w  lyBteuatie  an  order,  and  giftt  such 

Mweiful  assistance  to  the  memory,  is  Incalculable.     The  prineipli 

been  acknowledged  in  -ill  countries  when  oh ;<l  nea<  nee  ii  cultivated  ; 

and   its  minutest  di-tails    luivi    Ihiii   adopted   in    Hrituiu.     It    nniM    be 
admitted,  indeed,  that  in  some  respects  the  nomendatare  is  dan* 

The  erroi U«  idea  of  oxygen  bein;;  the  general  acidifying   jirincipl.-. 

nxcreiacd  an  injurioaa   inflnenee  over  the   whole  itractore.     It  a 
hare  been  convenient  abo  ta  havi    kada  different    Dam   foi  hydrogen. 
Bat  ic  ia  now  too  late  to  attempt  a  change;  for  tho  confusion 
such    an   innovation   would    more    than    counterbalance    itfl    advantages. 
•  .1  ii^inal  nomenclature,  therefore,   hu    been    preserved,    and    iuoh 
additions  have  been  made  to  it  as  the  progress  of  the  ncienci  ri  1. 

■ary.  'Il"'  moil  <_■-.-■  nti;il  inipiovcniitit  has  been  tuggeetad  bj  lb 
diacovery  of  the  laws  of  cheniical  combination.  The  different  salts 
formed   of  the    some   constituents   were   formerly  divided    into   new 

and  two-salts.     They  were  called  neutral,  it'  the    u  id  and  alkali 

are  in  proportion  foi  neutralizing  one  another;  super-.^nlls.  il  llif  .- 1 ■  - i ■  1 
ids;  and  suh-salis.  if  the  alkali  is  in  excess.  The  name  is  now 
regulated  by  the  atonic  eonatitution  ofthcaalt.  If  ii  be  a  compound  of 
one  fjqm'rahm i  of  the  acid  to  one  equivalent  r.f  the  alkali,  the  generic 
name  of  the  salt  is  employed  without  any  other  addition  :  DM  if  two  or 
more  equivalent*  of  the  acid  be  ott  ached  in  one  of  tin-  base,  or  two  or 
more  •■niiii-ihii!-:  of  (be  base  to  one  of  the  acid,  u  numeral  i-.  prefixed 
to  as  to  indicate  its  composition.     The   two  |&\un  <A  wA\.\\xsxve,  wSA.\\w\ 


l.l-.KIt,- 
n*\frwnl 


potash  are  called  •■  mil  oisul]  uniug  not 

Of  the  alkali,    ;iu<l  tin:  second 

»nlt  (••,..  of  thfl  form  i  i •  of  tlw  latter-    The  three  salt*  of  oxalic 

avid  and  potash  are  termed  (he  os 

of  potash;  because  i equivalent  of  the  alkali  ii  united  with 

Talent  of  aeid  in  Ihe  first,  with  two  in  tho  second,  and  with  fa 
third  »alt.     A-  tin-  mnin-t.ilN  whioli  dcnob 

in  ii  ■-!,)'.  i    i\  iirr  derived  Groin  the  Latin  Dr.  Thomson  pro- 

pose* to  <ni|l. ■•,   the  fireeb   numerals  du,  trit,  Itirakit,  to  aignil 

alkali  in  a  iub-«xdti    This  method  is  in  die  trao  spirit  of 
t£e  original  from  •>  ■  of  our  nomenclature.     Chemists  bare  already 

to  apply  the sami  prinripli' ilur  compound*  1  and  dure 

bono  doubt  that  it  will  be  applied  >.ur  know- 

ledge shall  be.  in  i  itats  to  Miaul  of  it^  introduction*". 

I  hi  ""in  of  the  pre*  d  nomenclature 

explain     ih'    nature  of  the  substances  «■ aerated  in  "in 

i- ,  under  the  i  and  carbw 

It  will,  hovri  n  r.   !"■  as  troll  la  tlx  aharacloriatie   proj_ 

which  di    I  and  all.alici,        Alki  i|g»nt 

taste;  they  iipiiir.ili/i- iH-i'l-.    they  chang   some  blues  too 

tlirv  i  .1  reddish  brown  the  yellow  colour  of  papci  a  vith 

turmeric :  and  they  n   ten   the  blue  colour  of  litmus  paper  redd 
the  action  of  acids. 

\i ■:•'  capable  of  uuiting  bi  definite  prop' 

witli  alkaUai  ami  ijiiliv  bases,  and,  when  rna  state  of  Bolnl 

r  bars  a  sour  taste,  or  redden  litmus  paper.  entail 

.  diss  of  di'-ir  elements,  which  was  therefore  supposed,  al 
t i ■  1 1 . ■ .  i.<  in-  tin'  acidifying  principle  ,  bul  ac  a  trace 

i  oxygen,  and   there  are   bodies    (water,  for  in 

ii'ipiiition  of  oxygen  without  possessing acid  properties.    TImm 
In  which  hydrogen  m  one  of  thi  elements,  arc  called  hydra 

In    mnlysiug   ii  mineral,  il    is  mllicii'in    if  i In     i-   i u ■  ■■ 

and  proportions  of  the  binary  eompounds  of  whioli  ii  consist*  {  and  thv 

Jib  of  an  ultimate  analysis  mai    then  be  dei 
'lli ii-  baring  ascertained  thai  60  parti  of  carbonate  of  lime  ■ 
parts  of  lime  and  --  of  carbonic  acid,  and  knowing  that  lime  consists 
of  carbon  (J  -f  oxygen  16  parts,  we  find  that  in  50  porta   at  oai 
of  lime,  reduced   to  its  simplest  constituents,  there  are   20  putts  of 
eidciuin,  ii  of  carbon,  and  21  of  oxygen. 

WhtSU  WO  Spftak    of  Simple    iniuci    I  i  iinptcins 

rent  sense  from  that  in  which  it  i*  used  by  tin'  <ln  mi-i.  II,-  >.■ 
ii  i.nlv  i"  lii.iHf  bodies  which  resist  all  the  powers  of  chemical  aualytif 
to  decompose  them.  The  mineralogist,  ■>"  the  other  band,  see*,  aggre- 
gate 1  in  rocks,  certain  mineral  [uished  from  each  other  by 
liar  ohanoton.  lie  can  separate  them  from  one  another  bj 
mechanical  mean*,  and  in  thin  separate  state  be  makes  them  his  - 
and 'all-  ili,  in  -iiuplc,  became  In  cannot  reduce  them  to  ampl* 
state,  except  by  means  of  chemical  analysis. 

Jbjarbla,  on  carbonate  of  \ime,  \»,  w  \Vi\»  Vvev,  a.  wnola  mineral, 
•  TVBVXIl's  Elements  o/  ChcrnVtl"),  v\^. 


MATERIAL*  or   Willi  'I    HO.  Ks   AUK   COMPOSED. 

becnu-  ■  -,  althou  lueo  ic  to  the  finest  possibls  powder,  we  have  still 

1 

nig  it  to  the  at'ti f  hi  at  or 

turn  •  ■  t i> i •■  theses! Dti  !ua  separate  form,      li'  we  expose 

carbonate  of  lime  for  a  conxil  to  B  ltd  heat,  we  thrivi  o 

mrlwnic  aci<l,  oiul  oxi.l-  .,i  i\il.  nun  i  indi- 

cating il"  i|iiiiiitiii  of  i;irl)onii  acid  expelled.  Or,  if,  into  a  small  Back 
mUaining  diluted  muriatic  acid,  tl  il  of  tin-  lU*k  and  acid  being 

Meorl  known  quantity  of  carbonate  ol  [need  to  »null 

fragments,  be  gradually  Intra  real  aaj  of 

[quid  from  hi  in;'   rli  »«  n   out    In  •  I'n-n  hi   of 

llV    the    li  '  ..lit. •Ill'-   will     ilnlic.lt.-   the   .|l:.ill 

of  carbonic  acid  which  (he  carbonate  of  linn.'  eontain.-.l ;  thr-  lime 
in   solution   as   muriate   of  lime,  front  which  ic   may  bo 

■        j,|  ,.|.,    II.-.     ;--■      ||l 

compound    rock,  conslstittg  of  throe  minerals.       Iiy 

ilv  ponnding  i  piece  of  this  rook  En  n  i mortal  n    ■  n  Kparato 

.  hihI  ma)  proceed  to  i  ramine  thoae  characters  which  i 

ch  other,  awl  from  other  minerals.     W<-  may  determine 
their  specific  gravity,  01  ired  with   an  i 

balk  of  water,      Wi    may  ascertain  the  shape  of  their  crystals,  if  they 

occur  regularly  crystallized  \  or  if  only fuscdh  crystallised,  the 

..I'  the  primitive  form  of  thcii  erj  itals,  thai  i-..  the  shape  Into  which 
they  may  be  reduced  by  dividing  them  in  directions  parallel  to  the  planes, 
of  natural  cleavage.  We  raaj  examine  their  hardness  indicated  by 
their  yielding.  -  >  -Miiif.',  to  the  nail, the  knife,  or  the  fill  .  bj 

ig  glass,  or  giving  sparks  <n  ith  tt<  el.     We  may  try  whether  I 
Mb  brittle,  tough,  flexible,  or  elastic.      We  may  examine   their  colours, 
and  other  relations  to  light,  a*  opacity,  tronspa  .and 

refraction.       Wi- ni:i\  ;i —■■  it.iin   tin  ir  lu-in-.  and   the  aspect  of  « 
fracture  ;  also,  whether  they  feel  unctuous  to  *-!■•_    touch;  whether  thej 
Imv  nt-  smell,  or  adhere  to  the  tongue;   wbethei   they  art 

affect'''!  l.y  tin  magnet,  or,  when  excited  by   best  or  friction,  whethi  i 

rli.',   i-sliiliil  rlirliii    ptuperti.-..  m- appearance*  of  phosphoresci-ii.  .  .     Wfl 

are  thus  furnished  with  a  list  of  external  characters  by  which  wemsy 

iiiiiRi-.il-.      WY  may  thus  cHstingeish   thi m-iuiu-ins  ..{' 

granite  from  one  another,  mid  from  other  minerals i  we  may  distinguish 
mica  from  talc,  and  from  plate  eelenite,  to  which   il  has  rorni 

reset-'  "id  we  may  distinguish  iju.-n-t/  lV.nu  |.  Ispajr,  from  earner 

Spur,  front  curbuuut.-  nf  mnn^.mi  >i  .  I'i-hii  tluor    put    anil  from  sulphate  uf 

burytes,  with   all   of  wliich  w«  hare  known  it  to  be  confounded  by 

aot  conversant   with  mineralogy. 

(laving  ascertained  that  granite  is  a  compound  of  three  minerals, 
(juaru,  felspar,  and  mica,  wo  hare  recourse  to  chemical  analysis,  as  in 

the  case    of  ..it l>"iiuU:    of    lime,    in    order    to    determine    tht    elementary 

substance*  of  which  each  of  those  tninamli  Is.  composed,  our  mode  of 
proceeding,  however,  inu-i  l..-  ..nm-wlnn  different,  tinoe  each  of  these 
minerals  eonts  il  elamentarj    mbstano  -,  and  sines  tbsy  are  not 

solllblu  in  acids.      In  orcU-r,  tlu-f.  I  slate  of  solu- 

n'oo,  «re  take  a  given  quantity,  50  or  100  grains  foi  VMto»s*%<&  «oasJ 
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them,  previously  reduced  to  wry  fine  powder,  and  fuse  it  in  a  pk- 

limiiii    viu.il!..  v.lth    three   or    i.nir   times    its   Wright  of    alkali,   which, 

uniting   "ill!  one   ..i   more  of  the  constituents  of  the-  mineral,  '•fleet* 
ion.     Tlic  fused  mass  is  now  soluble   in  water,  or  dill 

muri  in.- I,  .mil.  by  the  application  of  different  re-agents,  its  <-■ 

tun.'  precipitated,   tenanted  Aon  the    solution  l«r 

lilliiiii'in.  mi    1  •  >  1 1  >   ilii.-il  ami  uid  their  separate  quantities  l>rin? 

added  i.-.  ili. -r.  might  lo  In;  equal  to  the  weight  submitted  to  analysis, 
a  triilm,"  ilhm'iinee  In.  hip  made  for  BmtToidohk  mate;  Bad  thus  the 
C 1 1 ■  •  - i ! i « ■  1 1  of  quart  x,  felspar,  ami  tnicu  IS  iV-iuul  ti>  be: — 

Quartz. — Almost  wholly  nlieo,  combined  with  S  or  3  per  cent,  of  water. 


..,.-.-— Silica    ....  63  3 1 

Alumina    .     .     .  1714 

l.imc      ....  8-00 

Potash  ....  18-06 

I,..-*  ami  water    .      'MW> 
HKHM) 


Mica  .-—Silica 

Muniiua  .     .     .     .34 
I'otash      .     .     .     ._? 

.... 


Loss 


ioooe 

Hum,  the  province  of  the  chemist  with  respect  to  mineral* 
Ivi    them  into  their  elements,  and  to  investigate  the  properties  of 
the  -i -.  ami  the  laws  of  their  combination.     The  mini  raloj 
mini  -mis  tin  -in  ..Ives  tin-  objects  of  bis  study,    investigating  their 
ia.iei-%  mid  the  pniperties  by  which  they  are  distingaished,  and  be  Ifatu 

I.  .mi-   to  .li  .a  iuiinate  them  when  aggregated  iii  rocks.       It .  i-.    in    I 

gated  State,  as  masses  an.1  in  their  Jelalictts  a  180*, 

that   they   become  subjects  of  inn  stagation   with    the  geologist,  who 

•■ .  lietle  r  they    occur  stratified,    UliStratified,  or  in    ..in-.  ;    i.mlii.- 

endeavours  to  discover  the  agencies  employed  in   their  formi 
the epodis  at   which  they  were  formed;  only  studying  the  mil 
which  they  are  composed,  and  the  elements  of  thoat  minerals,  safaris 

they  m,i\  i. nil  (,,  throw  light  on  those  inquiries.  In  granite,  for  instance, 
In-  Mrs  ii  crystalline,  unstratified  rock,  composed  of  quarts,  felspar, ad 
mica,  tormina  the  foundation  on  which  the  stratified  rocks  rest,  and  also 
rising  through  them,  ami  forming  the  Minimits  uf  lofty  mountains,  tit 
observes  that  it  has  frequently  sent  off  veins  into  the  superincumbent 
rocks,  ami  seeing  the  nature  of  the  changes  produced  in  these  at  the 
point  of  contact  with  the  granite,  and  their  disturbed  and  ind 
position  m  the  neighbourhood  of  it,  he  is  led.  in  speculating  on  the 

tm mI.1  in  which  that  rock  was  formed.  '"    iuf.-i    that  it  m-  mice  in    a  stat* 

of  fusion,  and  thai  il  was  the  agent  employed  in  the  uphearement  of 
chain-,  of  iiR.iiiilaiiis,  and  in  placing  in  their  inclined  and  elevated 
position  beds  of  rock  containing  marine  remains,  which  musl  have  been 
formed  at  the  bottom  of  the  ocean,  and  in  a  bori/.oiii  .1  position.  Having 
observed,  moreover,  that  rocks  which,  in  different  localities,  have  suit. 
disturbance  in  the  vicinity  of  granite,  belong  to  different  geological 
epochs,  evinced  by  their  different  groups  of  organic  remuins,  he  concludes 
that  all  the  "lanite    in  the  world   was  not  formed   at  one  and    the   same 

tinif,  but  that  there  have  been  ejections  of  it  at  various  peril 

Such,  ilien.  arc  the  different  trams  «n" \wteri&grinan.ta \<W>\\W«ame 
fflhstanoesj  give  rise  in  the  hanaa  o£  Qw  AwsbwA,  W.  «tvwtAM^,«^ 
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the  geologut.     Let  us  now  enter  into  the  consideration  of  some  "I"  the 

lentary  substances,  which  arc  of  the  nuwt  importance  as  ingredl 
of  tb-  th»  eatthi 

At  the  brad  of  this   list  (toinls  oxygen,  which  combines  with  so 
many  substances,  and   eob  it  so  largely  into  the  composition  of  many 

minerals  and    those  tin-  i  10       common    ingredients    nf  rocks  that    \( 

he  !K»i<l  to  Form  half  of  the  ponderable  matter  of  which  the  i  x:' 
of  tli  onsist,     (t  constitutes  8  parts  out  of  16  of  silica,  6  pari 

B  of  alumina,  I!  parts  ou(  of  38  of  lime,  8  parti  oul  of  '£>  of 

nraria,  H  parl>   out  of  II!  of   txitu  h,  and  8  parts  out  of  32  of  Rocla.      It  is 

an  essential  element  of  many  acids.    United  Kith  carbon,  in  the  pr 
tion  of  16  to  6,  it  forms  carbonic  add,  which  constitutes  nearly  half  of 

■    of  linn-,  wliii  li  has  been  '■■.liiunt.  d    ■     ....    I  ighth  of  the  CrUSl  of 
the  globe.     Oxygen  forms  U  parts  on)  of  8  of  crater,  and  enters  ej  U  a 
sirely  into  the  compoi  ition  of  many  of  tin-  ores  nf  manganese,  tin,  li  ail. 
iron,  and  copper;  lmt  it  is  iu-yi-i-  met  with  exoept  in  combination  with 
some  oiln.i  mbstance. 

j\  large  portion  of  the  atmospheri  consists  of  oxygen,  deprired  of 

which,  it   loses  it*  power   of  supporting  animal  lid  .      Oxygen    i     OOl   in 
unable,  hut   u  supporter  of  combustion.     Every  substance  that  will 
in  atmospbi  ric  air,  bums  with  fnr  greater  brilliancy  in  oxygen  gas. 
q  iron  and  steel  undergo  rapid  combustion   in  it.     Combustion  is  o 
combination  of  oxygen  with  the  burning  body,  and  the  products  of  com- 
bustion in  oxygen  gas  or  atmospheric  sir,  are  oxi 

Oxygen,  in  ii:.  elementary  state,  is  an  inriaible,  permanently-elastic 

gas,  without  taste  or  smell,  a  feeble  refractor  of  light,  and  a   no B 

ductor  of  electricity.     When  the  compounds  of  oxygen  are  submitti  I  to 
action  of  a  galvanic  battery,  the  oxygon  is  alwayi  determined  to  Qui 

positive  pole,  and  is  therefore  said  to  he  negatively  eleetric.      It-.  ■  ■  ■! •  1 1 . 1 1 1 
ing  proportion  lias  already  been  staled  lo  In  :!. 

ItWHOUES. 

DROOKH  is  the  lightest  of  all  known  material  suhsl  rati   i*  taken 

as  the  standard  of  comparison  for  the  specific  gravity  of  the  gaSSS,  as 
water  is  for  thai  of  solids  and  liquids.  It  is  by  no  means  an  important 
.lenient  in  the  composition  of  rorks.  It  is,  like  oxygen,  an  iuvisibb  and 
permanently-.,  la-.tie    gas.       Il    i*    highly  inflammable  ;    combined  with  «lll- 

plnir  it  forms  sulphuretted  hydrogen,  which,  as  wall  as  Uy\ *  i(s<  Ifj 

mitted  from  the  earth  in  volcanic  regions.  Sulphuretted  hydrogen, 
when  absorbed  by  water,  communicates  to  it  the  peculiar  ptopertii  I  of 
the  Barrowgate  and  other  sulphureous  springs.  That  species  of  lime- 
stone railed  swim-stone,  is  supposed  In  derive  its  fetid  odour  when  nibbed, 
from  the  presence  of  sulphuretted  hydrogen.  Combined  with  carbon, 
hydrogen  forms  carburetted  hydrogen,  which  issues  in  large  quantities 
from  betwei  u  bods  of  coal,  and  produces  those  fatal  explosion-  known  to 
miners  by  the  name  of  fire-damp.  Hydrogen  constitutes!  pari  in  9  of 
rater.  Water  is  contained  in  most:  minerals  as  an  accidental  ingredient, 
either  inclosed  in  cavities.  ,,s  in  rock  crystal,  calcedony,  and  flint,  or 
irhed  by  most  earthy  and  DOTOtU  minerals  :  Inn  it  is  also  chemically 
Combined  o;t/i  uuiuy  mnii'i  :ik   both  crystaWvnc  as  Mv  VMKte- 

tiui  iagndient,     Thewc  i  ombinationj  w'uU  w&tei  axe  cdta&'tot/tanbe »-,wA 


- 
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,  Im  i  water  fan  ystallised  mineral,  if  1< 

called  IH  itati  i  of  I  lydi >«ith 

oxygon,  chlorine,  and  t!  tire  with 

i  I.,  tin  metals,     li  is  a  powerful  refractor  of  lijrht.     It  soon  causes 
death  la  -i i 1  thai  bceathes  it.     fa  combining  proportion  1%  1. 

Xrnii.i.i  v. 

Niimic-i s  ii  likewise  a  permanftntly-elastio,  invisible  gas,  without  I 
or  smell.     It  is  not  combustible,  but  extiaguiahea  hunting  bodies  tbut 
;nv  plunged  in  it.     It  is  inonpaMo,  when  respired^  of  rapp  aims! 

nid  mi.  diluted  with  oxygon,  iii  the  proper! 
to  ~ii  of  nitrogen,  it  form*  atmospheric  nir,  so  essential  to  life.     Air  i« 
uot  i»  chemical  combination  of  tlmse  gases,  but  ■  ii  il  mixture  of 

them.  A  'liriiiii.il  combination  of  oxygon  mid  attzogoo,  in  proportions 
which  we  have  before  stated,  constitutes  oitri  u    of  the 

:i  Mini  poisononi  of  thai  i  Loss  of  bodies,    Nitrogen  i bintd  with 

Ogen   fornix   annimniri.  .1  volatile  suhstanec,  which   ["'XSesses   all   lln 

properties  of  an  alkali.    The  sulphate  and  muriate  of  ammonia  ere 
Jed  iiom  volcanoes.     Nitrogen,  a  the  itate  of  nitric-  acid,  cuter, 
into  the  composition  of  nitrate  of  potash,  which  a  on  abundant  pn 
tion  of  iln  earth  in  rarioui  parte  of  Franc*   Germany,  Italy,  Spain, 
Hungmy,  I'ernia,  India,  ami   \ineiie, 

CmOBTRB. 

CiruiiiiM.  is  8  y.  Ilnv. i-.li-green  vapour,  of  on  astringent    taste,  .im. 

able  odour.      It  is  perfectly  irrespirnble,  exciting  spasms  and  irrits- 

Hon  of  the  throat,  BTen  when  much  diluted  with  atmospheric  air.  It 
in.,,  :  .  ..ndi'iixrd  iij  rold  md  pressure  into  a  yellosi  Uqald  n  bUi 
violent  action  on  some  of  the  metals,  which,  when  ■■},  in  the 

state  of  powder,  or  in  fine  leavi .«,  into  chlorine,  are    inflamed  and 

Cinto  combination  with  it.  It  is  known  in  the  mineral  kingdom  as  oat 
of  the  constituents  of  chloride  of  sodium,  or  rock-salt.  R  e  liavelikcwist 
if  Ii  ad.  mercury,  and  silver,  which  tire  clilu rules  of  those  net 
i  never  occurs  unvomhi I  With  hydrogen  it  forma  muriatic  acid, 
which  is  one  of  ihe  eomponeni-  of  the  salt*  called  muriates,  Muriate  of 
soda,  which  by  evaporation  is  converted  into  chloride  of  rodium,M  du 
principal  ingredient  in  sen  water,  which  likewise  contains  muriate  of 

o>a  in  ■].,.  Tin '-a  I'v.i  -all-  are  al-e  found  in  many  ttlilM  spnn,  • 
Muriate  of  aiiinii.nia  lias    ali-ad\  heen    -jml  ic   prodaol 

Chlorine  i«  n  negative  electric;  its  combining  proportion  in  M.  Itt 
nam.'  i     derived  from  its  greenish  colour  (^Xwpuv). 

I'm  -oiiixe. 
lance  to  which  this  name  has  been  given  has  never  been  ob- 
tained in  an  insulated  form;  and  there  is  a  difference  of  opinion  among 

chemists,  whether  Derbyshire  spat  should  I sidered  as  a  compound 

of  Calcium  and   fluorine,  or  of  oxide   of  calcium  and    an   in  id    of  whica 

fluorim   i-.  i f  the  elements.     To  this  acid  the  name  of  B 

given,  iiiid  it   was  supposed  to  consist  of  fluorine  and  oxygen,  but  ike 
i'\/n  n'menf   "f   Sir   Humphry    Davy,   siuce  t«^«a\<A  Vrj 

affords  strong  presumption  that  \Wc  sy>»v  \»  a.  «\w«.v  wswNiv. 
Buoriuv  and  calcium,  am\tliattn.c  vs&  ^wix-VwWwWio^ 
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ments   fire   separated    by  means  of  nqneotls  *ul|>liuric  acid,  ronsi*' 
fluorine  united  t"   I  .  derived  from  tin    watei   of  the  Mlpl 

acid.     It  has  therefore  received  tin  if  hydiofluotifl  nrid.     It  pos- 

sesses   tin-  ' .  =--•••  i  r.J>-  f 1 1 1  V    "I 

Fluor  ipar  is  an  nbund  ml  mineral  production  Hw  hydro* 
fluoric  acid  is  also  found  in  the  <-r v .1  it--,  ttd  a  fot»  other  n«  nune-ml*. 
Fluorine  is  a  negative  electric,     lt«  combining  proportion  is  1H. 


REPORT  OF  MAGXmiCAI,  FXPFKIMF' 
tried  ox  noAitn  .<x  iirnx  sikam  vessel,  btohmeh  op  tiir  uioin  BOftOW 

UU  THE  LORDS  roMMIKmo.VHK    "I     Mil:    ■i.ntriM.TV.       UV  EDWARD  J. 
fOlDfSQ  I,  i  •■'! ..  OOMMANMH,  it., v.  r.R.s. 

ThS  ti  tixivc  use  of  iron  in  il n  unction  of  mnih  in  v,     el 

itill  more  recently,  the  (brmatlou  of  Meem  vessels  entirely  of  (hat 
material,    has   rendered   the   compass,   notwithstanding 
improvement*,  little  more  than  a  piece  of  useless  lumbal     m.  more  pre* 
|    tpeakillg,   it   is  become  unworthy  of  confidence,   and,  Consequently, 

Where  it  is  trusted,  a  d ^inc  mid  tvi vi.l. in-,  apparatus.     Indeed,  tin* 

comp  rudest  form    even  the  Chinese,  or  thi   early  European, 

0  itii  shipt  lmilt  as  ships  were  then  built,  wo  i worthy  c  tcr  confl 

6  than  the  most  improved    I ipa>S    is  on    board    a    wvtcl    of  imidiTii 

construction.  There  is  no  doubt,  indeed,  thai  were  the  weather  always, 
dear,  the  compass  might  '»  advantage  onsly  dispensed  with  iii  maritime 
;  but,  :■-  during  not  ..uly  du\  ■  bill  w.  .1;-  ..f  the  most  tempestuous 
weather,  when  not  n  single  lunar  can  be  taken,  nor  any  kind  of  complete 
Observation  made,  till  vessel  is  driving  abuul  niiongsi  known  or  unknown 
dangers,  it  cannot  hul  be  viewed  as  a  most  perilous  condition,  when  (be 
direction  itself  upon  which  she  is  sailing,  is  a  matter  of  aim.. M  total 
uncertainty.     If.  indeed,  she  be  out  al  sea,  -md  far  from  land,  rite  Is  safe, 

pTOvided  her  strength  be  Sufficient  to  Tide  out  (be  storm  :    but  every  '.ear. 

re  well  assured  thai    numerous  ,.,..,,  ,-,f   the  heart-rending  scenes  of 

i\  n  ■<  I;  tind  desolation  would   be  escaped,   bail  liny  tin-  power  to  ascertain 

tie-    eOUrSe     Upon    Which    tliey  were    bearing.      Tin-.,    honecr.    ii    Utterly 

impossible  as  ships  are  now  built,  by  the  use  of  tin  Compass  simply. 
Air.  Harlow's  corrccting-platc  is,  on  tkil  SB  OUttt,  one  of  the  gri 
boons  Confi  rinl  on  modcrlt  navigation.  This  term,  as  most  of  our  readers 
are  aware,  is  something  of  a  misnomer;  since  the  plate,  instead  of  cor- 
recting the  error  produced  by  the  iron  of  the  ship,  doublet  it:  but  we 
would  not  quarrel  with  names — ;is  it  is  with  things  we  have  to  .1.  al.  h 
cnubles  ii--.  Ii',  a  very  simple  numerical  process,  to  ascertain  approximately 
the    effect  Of  the  iron  of  the  ship  upon  tie     din  '  linn  nf  the  needle,  and  to 

allowance  for  it  in  our  reckoning. 
It  is  strange,  however,  to  witness  the  apathj  with  which  then 

lOM    I an.    in    time    of  security,    looks  upon    the   possible    danger    Of  0 

future,  and  not  remote,  period.     A  single  hour  in  port  would  enable  tin 

ifm^li-l  !■'  iiml  rltr  rli'.-ct  of  hit  iron  V-  it'll  ■  on-\.\«A\Ac  \rcCMMttV •-  Vs\\\  y  N 

tliia  single  hour  he  thiuks  it  too  much  t<>  oftf«j  V&.  \\\h  wcu  wv\\ca  ejwri* 


future    MfMy.        Strange    ii.  ! — bol    itiiatini  Ot    alnay* 

follows  eice*  open  the  bcels  of  familiarity  tritfa  danger. 

w .  ili>  ii  to  i"   told   tl  it   Barlow  -  plate   is  not  pa 

Thi>*  «••  ;iri-  as  fully  aware  of  as  illicit 

nlimec  open  It,  in  an]  ircanv 

■toBcet.    Still,  if  It  enable  us  under  all  eondi 
of  (Kc  effect  of  iron  appro* imately,  no 

ly  wc  lini-.i  bedcti  mined  upon  rm  liiug  into  dangi 
ourselves  of  ii  to  the  degree  in  which  ii  can  ocsisl  us.     Wei 
apposed  to  the  use  of  the  oompaM  .it  nO,  in  thox  here  it  nan  be 

leased  with:  bn  perpetually  occur  where  it  ietmi 

I  th i-i  -    |ni'i-i-i  Iv  ilin.i    lit'  tin-  tii  .it.  -i 

''..'iiliv  of  tin  otu  nttcntion,  from  every  practical  uavigntur,  »» 

wi  I!    ■•  from  men  of  science*. 

\i  theperiodwhen  .Mr.  Barlow  proposed  hi*  pli 
plate,  be  bod  in  especial  new  the  eflei  i  of  the  immenie 

which  the  ;miii i  lniiird  nn-ii  nf».u- contained.  '  >fcourst  .  ca  f« 

ill.    ante  •  in  am  itaacoe  would  occm  on  board  1 1 

nerohanl  r  Sfi  e,  and  require  correction  ac< 

ductiou  of  iron  iteamers  hat,  however,  n  and  important  im 

to  this  contrivaat ■<■.      Dbest    are  chiefly  designed  for 

some  cases,  more  than  five  hundred  are  crowded    on   board 

steamer.    We  do  not  Indeed,  Jnai  aow,knoy  to  what  extent  the  iron 

have  been  introduced     bat  bs  they  have  m  ut.-i^  -,  in 

respect  to  security  and  convenience,  over  those  of  wood,  I 
likely  iun  rsede  them  i  otirely,  provided  they  earn  be  rendered  a.i  to} 
(he  purports  of  navigation  by  I  hi   compost) — eircumstanc 
which  rausl  inevitably  occur  in  ell  voyages  of  any  considerable  oxtcut 

The    inquiry    into    thi»   pus-jihility.  it    v,.i-    the    ruuirt    oliji-ci  •  . 

rinionts  to  satisfactorily  answer;  and   wc  proceed 

ii  brief  analysis  of  them. 

Tin-  Dublin  Steam  Navigation  Companj  pi d  al  tlic  disposal  of 

tl  ■■  l,i. nl-   Ciiiiiiii  M.iiiri- of  tin    Ailiuimlty  a  fine   new  Vessel,    built    en 

tiri'lv  of  iron,  the  Garryotveu,  for  the  purpose  of  investigating  tl 

the  vessel  upon  the  indications  of  the  compass,  in  any  way  I 

Lord  ;  ipc  may  think  propert.    Tiny  appointed  Captain  Jo 

the  requisite  experiments;  and  he  repaired  in  her  to  the  port  of  Linn  rick, 


•   In  an   c.irly  iiiiiii l..i-  in.  -hull  |4 i i c-  n 

■■i    h  . 'Miiniii.iliiiii  til    the    lil'illdplMof 

H;iri..\*.  riii-rrilm^-jifnte  ;   mol  luuVnvniir 

in  iliow  the  di  jr i  theoretics!  evident*, 

■  ..mi. hi.  il    with  experiment,   lliis  iiiftln.nl 
hox  I'l'i  ii-.  I. .im. lull. mi. 

•\-  W*tom  or  1 1 

>i.i;lit    "I     II.. II,    uii-lil.liujr    llllll,  lilil- 

■  ■  1 1  ■  i  ■  ISOtona 

','.   i .,  i  of  Iron  in  li <ii t    .    .    . 

Do.     .     UXMfiuCtfi     .... 

i ...      .     thai  ■■  Mid  •., 

Da    .    boilers     .... 

"•'.        .        .  IIIIIIIKV     .... 

/»...     .    mi.  uor  snd 
m,  1 1  i.  m  long  x  1  : 
Bean,  j  b»,  deep,  4  tin  wide,  bound 
» tta  iron  j.i. 


in 
19 

3(1 
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n 

» 


Ul  ii. mi  M ■■■  I  in  liull  sad  bailors  i* 

iiinll.iiliU.-. 

i  .I  .,     io  i., ete, 

Length  an  di  Ota 

n...         kwil,   122  3    :  depth  n  . 
30  double  friu 
2  in.  •. 

17  rinule  fnin  i    ul       3x3x1 

22       .....     .     .     nit,     .     .     .  :i  >:: 

Dunn 

.  i.l  ditto     .     '.      .      . 
Draught  .'ISA, 

V  wn  V.:-..w,.'.— YC>  wot  MWBRi 
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in  the  autumn  of  last  year,  to  earn- tin1  m   i  stion.     The  results 

have  been  printed  tor  tbe  Royal  Society's.  TnnsBotioai ;  but  they  ur 

We  avail  ourselves,  however,  of  a  copy  of  the  Memorial, 

with  which  wc  have  been  favoured,  to  lay  before  our  readers  a  succinct 

in,  and  a  few  n  ll  ictioofl  ou  the  resultt  they  bring  to  light. 

I  in  uuj  mi  wet  dock  in  the  port  of  Limerick  in  which  the 

(!ar-  mid  be  conveniently  swung  round,  to  make  the  observation* 

i:i  azimuths,  point  by  point,  he  Ixed  ii| .1  position  in  Tarbert 

Bay.  well  adapted  to  bu  put] His  operations  were  commenced  on 

the  19th  of  October,  .md  eonlinui  •  !,   till   the 

18th  of  November. 

In  order,  however,  to  show  tlie  positions  in  the  vessel  at  which  tin- 

lions  were  made,  the  following  diagram  in  given.     The 

line  y  z  >•  thi    keel,  *  being  the  item,  and  /.  the  stem  ;  v  is  tin-  place  of 

tumney,  nnd  w  tbe  axle  of  the  paddle-vbeeL    The  poriffans  of  the 

othet  points  will  be  easily  judged  of,  from   the   accompanying  scale  and 

and  those  designate  the  positions  of  the  compasses  named  by  the 

screral  letters  themselves. 


EMM 


M 


VS 


T  , 


7 


S.aU 


A 


SU 


Jif-lf. 


A  Quarter  deck,  5  feet  9  indies  above  the  deck. 

B  Forecastle,  6  feet  II  inches  above  the  deck. 

C  Bowsprit,  on  glass-legs. 

D  On  the  fore-part  of  the  temporary  poop,  above  deck  8  feet  BJ  inches. 

E  On  the  alter-part  of  the  temporary  poop,  8  feet  S  inches  front  the  deck. 

F  On  n  stage  level  with  the  lafl'rail. 

0  On  u  plank  J  feel  below  the  main-gull  'end,  and  above  deck,  20  feet  6  inches. 

1  On  the  centre  of  the  temporary  poop,  above  deck  13  feet  4J  Inches. 
L  On  the  poop  projecting  over  the  stern. 

M  HI  M    Three  stations  on  the  stage  over  the  stern,  level  with  the  tnflrail. 

O  Between  the  paddle-boxce. 

P  Two-thirds  up  the  fore-topmast,  above  the  deck  40  feet  2  inches. 

Q  (On  glass  legs)  in  the  fore-hold. 

8  In  the  iron  sphere  a-midships,  above  deck  7  feet. 

T  In  the  cabin. 

All  made  in  tlio  middle  of  the  vessel,  II  feet  11  inches  from  each  side. 

After  the  preliminary  operations  of  fixing  stations,  &c.  were  gono 
through.  Captain  Johnson  saw  it  to  be  necessary  to  put  all  the  iron 
-el  carried,  in  the  places  which  it  usually  occupied  during 
the  voyage,  such  a.s  the  anchors,  cables,  &c.  lie  then  tried  the  effect  of 
tbe  whole  in  that  direction  of  the  vessel  where,  in  the  generality  of  cases, 
the  deviation  had  been  found  to  be  a  maximum,  so  as  in  some  degree  to 
guide  him  in  the  selection  of  a  place  for  the  principal  observations, —  or 
that,  which  bis  orders  especially  directed,  in  which  to  place  a  Steering 
i  wupass,  nnd  where  the  effect  of  the  plate  may  be  tMiCc.ew&A.'j  \x\sA. 
Vol.  II.  2  ti  \* 


REPORT  Or  MAC  si. I  U'AI,  RXFRniMBNTS. 

With  tills  view,  ilic  vessel's  head  urn-.  to  the  true  magnetic 

cost,  mid  A  »l  MVBMl  porta  of  heraaoertni 

At  ii.  tin-  derUtloB  "of  thi  narked  end  of  the  needle  =  !■ 

Near  tli«  centre,  and  before  0t«  hnu  1,  it  was    .        =  2fi°20'  i. 

At  a,  when  tin-  bouts'  davits  vera  out        .        .       t=  J  lD  40  a 

were  in  hoard  =      8*80 

The  preceding  hot*,    be  of  iron  in  tin;  vicinity  of 

the  com;  Id  worthy  of  the  BttemtiOB  ..f  the  practical  navigator: 

for  they  show,  ut  n  position  not  fur  from   the    binnacle,   n  difference  of 
deviation  Qf  BO  L  U  than  G*  2l>'  under  the  mere  circumstance  of  swinging 

the  qUBrtl  t  boats'  'la.il      in  l"'ii  'I     li'Oin    their  usual  p.  irhere   boats 

are  hoisted  up,  to  that  place  '"  v.lmli  in,  ■,  troold  lie  secured  in  stormy 
weather  lit  lea. 

Tliuii;:l,  the  principal  i.l  jtcl  of  th.  its  was  to  detenntat 

tin1  best   jiip'.iiinii   I'm  :;.;• .  . ■! 1 1 1 •: i ■---  ..a  baud  the  IfOfl   -'.    mier  (which 

hdlljai  li i  i*i  ta  bb]mI  a  mid  b  us  especial  places  of  el  B),  t.'nplaiu 

Johii.«r.ii  tiir.l  tin   ill".,  t  ..I'  ii..-  '■  i  the   table  gi  Ten 

above.      Wc    need    not    follow  li i us  thrOUgb  all  lh(  details   of  the   precau- 
tions which  bo  used  for  insuring  the  elimination  of  all  foreign  iai  11  -. : 
of  an  accidental  kind,  nor  of  those   for  ccuring  good  observations.    A 

brief  slat,  in.  in   of  tin    po  .ilium    is,  howi  vi  r,  B<  OOSKBTV 

A  fixed  station  x*  was  Botooted  on  the  south-west  aide  of  Tarbett 
Bay,  a  mile  distant  from  the  v.- ~s.  I.   from  which  the   cone   of  the   moun- 
tain ]>i.-..ii].il.-,    in   the    county  r.t'  dun-,   distant    uhout    liiuet. 
was  distinctly  visible.     The  bearing  of  il  was  determined  bj  the  eoinpw 
which  was  afterwards  used  at.  station  a  on  board  the  v.  wclj  the  rrj:  . 
meridian  was  also  then  determined  by  this  compass,  and  a  distant 
in  that  meridian,  on  hind,  was  noted.     Tile  theodolite,  in  tin   Bucce 
observations,  was  placed  at  x  in  the  lame  position  as  the  coinpa 
rendering  the   simultaneous  obserrationa  at  a  and   \  virtually 
with  those  which  would  have  been  determined    by  one  compass 
The  ratStJ  was.  then   tout  moored  in  the  line  between   the  station  x  and 
tin-  cone  of  the  mountain, — in  the  line  of  direction  of  which,  was  alwi 
remarkable  heap  of  stones  on  Kilkemui  Point,— so  that  the  vertical  wire  of 
the  theodolite  at  x  bisected  these  objects  and   the   instrument   on  tlio 
forecastle  of  the  vessel. 

The  bearings  of  the  cone  of  the  mountain  from  the  positions  A  and 
»  as  well  us  tb.    simultaneous  bearings  between  i  and  x.  mtt  oh*erwd 
when  the  vessel's  head  was  at  each  point,  and  fn.ni  these  bearings  betneca 
A  ninl  \  ili.'  deflation  of  the  compass  produced  by  local  attraction  was 
deduced.     Of  course  we  cannot  give  the  tables  entire,  and  we  mi 
the  circumstances  under  which  the  observations  were  mado*  to  show  that 
Btsrj  i    |uisim  care  was  need  to  ensure  correct  results.     We  are,  bow- 
er.r,  still  under  the  BNeeaitj  of  giving  one,  referring  our  readers  to  ftl 
elf  for  tin-  oihera.     Tliis  contains  the  simultaneous  obberrntioni 
h  with  nine   compasses  in  diti'errnt  parts  ..I  tin-  ««  m  1,  the  bell  heiag 
a  signal  for  observation.      See  oWMflff  page. 

l«  I  ihi»  table,  it  is  impossible  not  to  be  struck  with  the 

•  So  figure  is  given  to  these  ii  ysta/Siae»  ■,  wit  \a  «&i  wwsarj,  *a  the  router  AM 
easily  sketch  it  from  tti>  verbal  sVatenwivi. 
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imn  -di  ite  effect  of  the  iron  i  onpoafatt  the  vessel  and  her  works,  upon 
the  Indications  of  1 1 1 ■  -  noodle,  ;■-  tha  inip'a  bond  i-  ruined  into  different 
iih-.  being  in  some  cases  own  more  thiui  five  points.      It  h  alw 
evident,  that  In  difl  rent   n    al    this  • 

liitl  f  i  in  In-  derived  from  experiment*  made  in  One  ve»el 

tow  anil  raiding  us  in  Judging  of  the  influence  of  the  iron  in  another 
of  a  different,  or  ercn  of  ■   similar  construction, — w  far  as  form  and 
•  li   | .. . . 1 1 i.-.i i  '■!'  mi-till   ;iri-  cnni-i-nii-d   in  rendering  then  similar.       I  < 
however,  w(  -liiill  hpeiik  presently.       It  is  true  thai 

in  inueh  less  tluin  at  any  of  the  oilier  ]nisitioni  where  the  observations 
ware  made;  but  as  these  are  positions  at  which,  in  actual  navigation,  tha 
observations  could  not  lie  conveniently  made,  there  i  an  be  no  i 
favour  of  the  employment  of  iron  steamers  deduced  from  these, — le- 
rnlanatina  <li".v  mag  I"-  in  reference  to  some  questions  concerning  the 
•Steal  "•  the  influence  of  iron  on  the  magnet,  and  upon  the  law 
decrv  isc  of  force  as  the  distance  is  increased. 

The  reanll  of  these  observations,  as  well  ai  bis  Brat  already  men- 
tioned, wna  conclusive  to  Captain  Johnson's  mind,  that  for  the  purposes 
of  navigation,  his  observations  should  he  chiefly  confined  to  the  po 
A  and  B.       Of  two  series   of   such    ohservationa,   the    discrepancies  are 
unaccountably  great,  ami  especially  so,  seeing  tli.it 
caution  was  taken  to  secure  a  sameness  of  circumstances  under  which 
to  make  the  observations.     Captain  Johnson  was  not,  however,  so  mmli 
surprised  at  this  circumstance  as  we  should  bave  expected;  as  hi 
remarked  thai  the  ''embarrassment  in  the  moremi  at  of  the  needles'1  after 
the  first  scries  in   some  degree  prepared   him  to  expect  it, — or,  in  "diet 
words,  that  the  difference  in  the  magnetic  state  of  the  needles  themselves, 
induced  by  the  first  scries,  was  so  great,  that  their  indications  would  be 
materially  altered  in  the  second.       This  we  can  easily,  to  a  certain   I 
but  not  to  the  amount  which  these  experiments  indicate,  concern 
directive  force  of  the  ueedle  may  be  increased  or  diminished  by  induc- 
tion we  admit,  and  then  the  power  of  the  iron  remaining  the  same,  iti 
influence  would  be  accordingly  less  or  greai'i  upon  the  position  of  the 
needle  when  out  of  the  magnetic  meridian:    but  still   that  pure  iron 
should  induce  so  much  permanent  change  in  the  magnetic  state  of  thf 
hard  steel  of  the  needle  is  to  us  inconceivable.     All  experiments  go  tt 
prove  the  reverse  of  this.     Captain  Johnson'-,  subsequent  experiments 
prove  the  reverse  of  this,  too;  for  they  actually  show  that  the  vessel  herself 
waa  a  permanent  magnet,  and  not  a  magnet  by  induction,  as  cast-iron  ii 
generally  found  to  be.     Now  the  needle  itself  could  produce  no  act 
effect  upon  the  state  of  the  larger  magnet ;  and  hence  her  power  upoa 
the  needle  would  be  sensibly  the  same  in  both  series  of  experts 
whilst  that  of  the  needle  to  resist  her  influence  may  be  varied  iu  » 
great  degree.      Captain  Johnson  is  led   to  attribute  the  different  i 
(in  another  series  of  experiments  which  he  afterwards  made  with  the  sitae 
needles)  of  the  head  and  stem  of  the  vessel  to  the  needles  placed  upon  qu»v, 
to  the  different  disposition  of  the  quantity  of  iron  in  those  two  part* 
of  her;  but  at  the  distances  at  which  he  observed  these  deflections,  we 
cannot  account  for  it  on  tVc*  yv'uv.\\>V-^  esyvcially  keeping  in  via 
rery  minute  influence  recorded,  to  uivvcVcw^cTO^^swi.'i&ft.Tssdlea 
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»to,c,  sndi1,   in  hia  former   experiments,  in   the   table  which  Wf  h;nv 
copied  abort, 

The  intensity  of  the  magnetic  force  in  the  needle  was  greatly 
altered  by  the  iron  of  the  vessel;  the  dip  was  also  very  jrreatlv  altered. 
All  tin-,  of  course,  we  should  expect;  but  we  wiah  tin  mtmittj)  of  the 
needles  hud  been  observed  on  shore  both  before  and  after  the  i  sport 
"■■-ii'--  ■.nil'  made  on  board  ;  and  ■>-   ■■■■    rl  ibis  undi  i  thi    name 

li''..     'I'liiv,   we   consider  an   iinfortunnic  omission  ;    bat  WO  do 
not  blame  Captain  Johnson  for  it.     The   linn   of  fin-  y.ir  nut  mifavour 
.  affording  so  few  days  fit  i  i-d  I'm    ..l.ii  v.iT:.-ii.  ami  the  period  :illollrd 
In  llie     whole   series    was    much    too   -li'.il     under   such  unfavourable   dr- 
ies.    If  we  are  not  mistaken,  other  observation*,  too,  were  a 
Ii  .ir.-  not  hi  re  |.nl<!i  dud;  nnd,  possibly,  when  they  are  made  public, 
they  ipa -.  throw  some  i'ii ri her  light  upon  the  phenomena.     Bowerer,  hi 

this  respeet,  wi   an   not  aide  really  to  May  whnttho  ■'our-  WSj  SOI 

•rhether  tliey   at  all  bear  upon  thi*  question.     If  they  do,  it  was  a 
i  •     to  withhold   them   from    the  scientific   public  on   the  present 
Deration. 

The  two  following  diagrams  exhibit  visually  the  several  circumstances 
Of  these  experiments  j  and  require  scarcely  uvydeteription. 


Duomii  I. 
iiUiik  the  deviation  "(    several  c i- 

wln-n   | » 1  .-»>-•■  •  I    in  dill'i  i'  in  parts  of  llir 
srbi  n  in  r  in  ;nl  was  ."  iln-  inn   magnetic 
too  ul  llir  cardinal  |iuinl:i  "I  the  Oompsaft 
True  Miti/nerie  Nt,r  h. 


DuaaAM  II. 

Representing  the  oomperstrra  dip  of 
tin-  magnetic  tk .  on  Tarfaerl  (a- 

ll.llil,  : ■  ■■-!  llmt   uliscl  n-il  Ml    till'  ■     [MJ 

Hons  ob    board   ilic  Garryoti. 
Torbert  Bay,  when  the  vraucl's  head 

»,ir.  t"  tin    irne  magnetic  uurtli  and 

IKlUtll. 


Diji  tin  tlr>rr. 
.1,    I.        I  >i|i    liliWTV.'-il    Hi     111"-,      |,":,|h"ll', 

willi  Iln    >.  isi'P-  hend  to  tin-  north. 

a,  1.  I>.    Dip  with  vessel's  head  to  the 

south. 


r.xmiiNiam. 


When  we  consider  the  groat  number  of  porta  <■:  ■■■  vest*!  U 

composed,  and  tin-  pro  parts  are  formed,  wc  cm 

hardly  In-  ju^tiliuJ  in  considering  I  at  other   Asflin   i<" 

magazine  <<i  permtmeni  magn  bey  all,  in 

80  placed  in  building  her,   that   tin  ir  axis   may    be   [■  arnllel,  >v.;    way  W 
I    it,  r  .!  I     ("  IVmiu  some  gi  i  of  the  magnetic  resultant,  (no  to 

apeak,)  and  to  guess  at  the  iati  Btrit  \  and  direetive  force  exerted  i 
whole  syxtem  ;  but,   oven    then,   tl  llltil  ■-.  iu    the  j  ■  ltd   of 

loiareetk  taowledgo,  would  be  absolutely  insurmountable.     When,  how- 
ever, wo  oonsidtr  *  1  • « -  i  Be  i  of  a  tingle  and  slight  stroko  v 
upon  a  permanent  magm  tie  bar  —  the  total  disregard  paid   in  building 
tin- vessel  as  to  iii'' iiMirruii.    tfataofhai  nata  rials — <  1 1  ■  noiw- 

bility  "i  ■aeavtainiag  it  after  they  are  put  together,  or  to  aid 
i|.  liiiit--)y.  in  any  nne  of  tin  |>l' ■<■■--  •«  hen  '■■(  consider  that  hoi. 
iron ''.ui  alone  In-   employed,  and    ili.it  all   these  difficulties    hi.. 

lvav  of  eves  ploeing  toe  oomponenl   pari:-  of  tl ompouod  nugnn 

parallel   to  ono  another,  we  say,   '•"•  -nv  r- polled  (0  affirm,    that  the 

mil  magnetic  state  of  an  iron  ship  is  iin-apalilc  of  being  ascertah 
any  series  "i"  expi  riments  whatever.       Captain  Johnson's  i  i 

'■ui  .lo  nut  iii  •nir  mil:  .inn,  our  convictions  on  this  head, 

They  wan  famed,  »  priori,  and  from  the  view  whi  b,  it 

all  scientific    men,  ivc  had    1>>  •  !*•  ■!-.-    taken  of  the   nc<  a  melt 

of  the  most  familiar  plniionii'ii.i.  as  well  as  of  iho  diversified  expert 
of  a  more  refined  cla-.-i  .'anii'il  ■  ,•.,  l.y  tin-  most  eminent  philosophers  for 
many  veors.     Instead,  therefore,  of  considering  the 

in.iiient    m  I,"' i      wc    ought    to    isidcr   her  BS  a    vast,    appanitus  of 

bated   perfectly  al    random .     ind  their  r  I 
positions    ami    intensities   altogether  incapable    of   i  -tnnation.       Are  HT 
not  justified,  then,  in  saying  m-  wehavi  said  above, that  wn 
of  judging  from  a  series  of  evperinn  ntsmade  on  board  om    vessel, 
the  effect  of  one   (so  far  as  general  form  and   disposition  of   m 
concerned)  similarly  built  in  all  respects  may  be*      Surely,  we 
Let  us,  however,  even  waive  this  ohjeetioli.       Hal.     v..     i  ... 

cm  hoard  the  samr  rrt.se/,  mi  two  different  days  not  very  remote  from 
other,  the  deviation  of  the  same  iiml/cs    was  vi  ry  different  when  all 
cuiustances  were  alike,  except  that   the   in.  tales    of  the    needle* 
e .  i  re  themselves  changed  by  the  first  series  of  observations  I      \\Y  do  not, 
indeed   know  where  the  needles  were  placed  during  the    intermediate 
period, — whether  ashore  or  on  board.     If  on  shore,  the  influei 
short  period  during  which  the  first  observation  waa  made,  is  only  indica- 
tive of  the  intense  action  of  tin-   coin] \\A    magnet,    which    ■  mild,   in  h> 

short  a  time,   produce  such  a  permanent  change  in   the   needles:  if  on 
board,  they  were  probably  kept  in  the  positions  i  ind  if    ". 

it  proves  how  dangerous  it  i-  to  trust  to  the  tame  em  aa  »<ie  day 

lo  another.      The    compass   with  which  we  leave  port  is  a  different  com- 
pass after  a  single  hour  -  voyage;    and  aft  el    three  or    four  days,   ha 

"deteriorated  "  to  Rich  a  degree  as  to  be  unworthy  of  the  slight.  • 

iidellCC, 

IViien  we  look  at  the  matter  "\uttaaY\^sA,Nrfc«*eJ.  not  infon 
readers,  (hut  «c  look  also  upoviaW  u,U.tu\\>\i  ak  vW  cfsnss&Qfe  «&.<&*&>««&, 


nsroHT or  ma<  pxpkrimen m, 

I  s  o*  ttoardan  iron 

tteamer.      Upon  .  v..-   ii.r.  i 

tpcak  more  fully  in  a  future  auaber :  it  is  sufficient  to  say  hen,  that 

pears  to  hive  made  lmt  d  >v : « ' i  ii.  owing 

to  tin  trourable  itat«  of  11  true  thai  unfa- 

vourable mlha  is  di«rtdvanlagc«u.«  for  good  experiments  for  math 
lion*  of  the  lairs  which  reign  throii ..  I  phenou 

•  i.-, iil;,  think,  tin  :.  IV  mi  the  ■  iroum  the  knowledge  itself 

being  only  required  in  bad  weather,  the  present  wu  an  advaataj 
opportunity  thrown  away  ;   inasmuch  as  tin-  amount  of  die  n  paOOT  to  bo 

cited  in  time  when  «as  ia  our  only  trust,  is,  in  a  pro 

Mini  infiiutely  more  important  tfwn  a  knowledge,  however  a* 

ran-,  of  the  laws  which  p  hi  n  th     a  nip  •  cum  d  to 

by  a  prop  r.     '■  is  rarely  of  greatei  consequence  to. 

know  how  larwc  ma  ,  trust  our  instruments,  at  the  Umi 

they  arc  01  iin  theii  laws  in  i  M  ito  of  eompai 

rativ  n  I  when  they  aw  altogether  unnecessary  to  our  safety, 

Fins  lurboundenduty  to  our  readera  and  to  thi  public, 

ihatically,  our  conviction  of  the  extreme  danger  of  thi*  class 
h  •  ]iur|.,i.  »tion  by  means  of  the  rnmrnw.    nr,  jn 

or  venturing  out  of  tlic  iimii ill  It  is  neither  our 

our  intei ■!••.( .    Im  .Ii  eour.ige  lli,    pro  ;!-i-  .  ..I'  tin-  .ni-    in, I  in 
factum  of  our  country  j  bul  ii  Ea  both  our  duty  as  scientific  journalists, 

our  apontaneous  feeling  as  men,  to  warn  our  oountrymi 
dangers  to  which  they  may  expose  themselves,  by  stretching  beyond  its 
.  ili<-  application  of  any  product  of  our  manufacturing  i 

of  the  advantage!  which  belong  to  the  u*  of  iron,  in 
the  construction  of  iron  steamers;  but  we  alto  wish  out  readers  to  be  fully 
impres-ed  with  a  sense  of  their  rcckleuuci  ia  daring  all  ita  dangers.  Ire 
should  nor  fulfil  our  duties  towards  (hem,  did  vie  not  distinctly  tell  tl 

that  the  iron  i  id  precisely  the  same tdition  with  respect  to 

compass,  aa  if  no  oompa  ■  had  ever  existed) — or,  in  some  r  en  a 

IVOrao   oondition, — miioc  they  may  be  led    <■■  trust  to  a  guide  tint    i  anitOl 

guide  them  aright,  and  noglccl  those  slight  glimpse-  of  in.li.  -.it'u.n   v.hi<h 

in  some  small  degree  assist  them.     Such,  at  la  at 

the    matter;   and    it"  we   ,ne  wi.ni;.',    wv    hope  w-  n I    not    sny.   that   wo 

»lndl  I,,-  glad  to  be  enlightened  on  the  subject,  by  those  who 

see  Iwttcr  than  we  can. 

We  do  not  think  il  ,  to  give   lore  Captain  Johnson's  deter- 

mination of  the  best  position  IVir  .1  -.:iilin;i  emupnv;  mi  l„,.u,l  ( 1 1 « -  f . 
as,  oven  abating  all  other  .  .T .j . ■. -f  i < . 1 1 ,  lo   tin-  use  of  this  kind  of  Vessel,    we 

have  given  good  reasons  why  it  could  not  b    depended  on  for  any  other 
m  --el  similarly  built, — much  less  for  OBI    III  B  bieh  ft  different  dispiv 
of  materials  may  he   adopted.      On  the  care  bestowed    upon   the  ex  ;■ 

menu,  us  well  as  on  the  i  vidciti  torn  tty  of  their  :• i--l,  • unnoi  speak 

'.  ;  and  we  an- glad  to  find  suoh  men  are  found  by  lie    tdmil 
to  In  I  with  this  class  of  expeditions.     w"e  cannot,  bowerar,  in 

respect  to  it*  ■  il  nlil'o    ralor,  but    regret  that  a  more  oomph  Ic    ippuratlU 
was  nut    I'  more   suitable   period,   holli  us   Ui 

date  uud  extent,  nam  not  selccti-d  tor  the  pU(\iOEA. 
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A  POPULAR  COURSE  09  ASTRONOMY. 

No.  VII. 

Tur  F.iumcxL  Form  ov  tite  Earth*  Owut. — Ku-ixa's  Lav*. 

Trir.  earth  revolves  continually  npon  an  a*i«  within  itself,  an! 
tinually  in  an  orbit  about  the  sun.  Hence  result  the  alternations  of  da? 
and  night,  the  difference  of  the  duration  of  the  tolar  from  thai  of  thr 
ridcreal  day,  and  the  different  tirocsof  the  rising  of  the  same  fixed  stars,— 
of  which  phenomena  the  two  hut  constitute  an  apparent  annual  revolt* 
tion  of  the  sun  in  the  heavens,  inasmuch  as  they  wonM  remit  from  such 
•  revolution.  11"'  axis  about  which  the  rotator]!  motion  of  the  earth 
talcs  place  remains  always  pa-alb  I  I"  Ike  tame  line  in  space :  anil 
bene*  result  the  phenomena  of  the  seasons.  But  all  these  phenomena  "ill 
he  equally  well  accounted  for  by  a  rev.  |  the  earth  round  the  ran, 

in  wnten  I   I  <'■■■<   that  revolution  may  take  place, — and  no  inquiry  on 
which  we  hare  hitherto  entered  indicate-:  »ith  any  cerl uiii I 
real  form  of  the  earth's  orbit.     Proriffed  the  earth  go  completely  round 

;in  in  the  nacc  of  a  rear,  it  matter*  not.  m>  far  a*  the  facts  irbich 
hare  hitherto  been  stated  are  concerned,  whether  the  motion  of  it* 
centre  be  in  a  circle,  in  an  ellipse,  or  in  a  spiral, — or,  in  fact,  whether  it 
be  in  a  square  or  an  oblong. 

W<  arc  now  about  to  indicate'  the  means  by  win  enl  form  of 

the  earth's  orbit  is  ascertained,  tin  md   law  of  it*  motion  in 

Otbit)  and  the  actual  dinn  nsions  of  the  orbit.  It  will  then  lx-  explained 
how  the  apparent  motion  of  the  Bon,  the  duration  of  the  seasons,  and 
tin   length  of  the  year,  are  modified  by  these  fans. 

First,  then,  as  to  the  form  of  the  earth's  orbit.  It  is  not  a  circle,  for 
tin m  'he  sun  would   at  all  times  oj  Bpp   II    "f  the  same   At 

us.      We  judge  "I"  the   dimensions  of  objects  by  the  angles    which 
drawn  from  the  extremities  of  (hem,  subtend  at  the   eye.      'Hie  con- 
< lotions  we  thus  draw,  we  modify,  however,  by  that  which  we  know  of 
the  distance  of  the  object*.     Thus  two  object-,  ABaad  <  \>.   um  -  in- 
tend tlie   same  angle,  CBD. 


Hays  of  light  Come  U)  BJ  ill  rtmigbl  line*.   -  If.  therefore,  an  instru- 
ment baring   two  anus,  which   can   be   made   to  include  any   g 
angle  between   them,  be  placed  so  that  one  of  these  arms 

direction  of  .1  raj  ■ ing  from  one  point  of  tin   edge  of  the  %v 

and  the  other  in  the  direction  of  n  raj 

dinuietrieulh   opposite  lo  (his.  (hen    these  Iwn  urms  of  the  ilistni 

include  between  them  preeiselythe  same  angle  which  1  ^^  •  ■  line*  drawn 
from  opposite  points  of  the  sun,  or  opposite  extremities  of  one  0 


I.UPTICAL   FOHM   Of  THE    E.1HTH  8  ORDTT. 


cIcts,  include.     Two  men   Bins,    ah  ami  a  < ,  will  fiwnj,   tog 
tip   sun's  diameter  in,  a  triangle,  of  which  the  angle  measured  by 
i  instrument  will  be  the  vertical  uugle  B  a  c ,  and  the  sun's  di 

Now  the  sun's  actual  diameter,  the  Wi-  of  this  triangle,  mutt  lie 
.  to  remain  alwnys  tin;  same;   and  if  On   earth  IBOTM  in  a  circle 
[*f  which  tin'  ion  was  the  centre,  the  t«o  side*  a  11.1ml  a  r  <>f  the  tri- 
tngle    ironld  always    remain    the   mmc   wlicinvir    the    I  b*  nation   w;« 
and  tlerefore  the  vertical  angle  DAC  woulil  always  remain  the 
tanii' ;  that  I*,  tin-  sun  as  measured  by  the  instru- 

ment which  hM  been  di  icribed,  WOnld  always  n  niiiiii  tin  -ami.  Now 
it  docs  not : — the  earth's  motion  in.  therefore,  not  in  a  circle  whose  centre 
it  tin 

mi:,'-   apparent  iliatip  tir   on   the  31st  of  December  \820*,  WUS 

32"  35-fl",  or  38-5988* ;  and  on   the  2nd 
Of  .Inly  1829  il  was  31'  81",  or  31-6167*r. 

Now  let  a  and  #1  represent  the  position* 

of  the  eje  of  thi    ob  em  1  on  those  two 

days.      It    then   follow*,   by    the   rule*  of 

BjOTBl  try,  that  sillCCBAt   ami   iiim    arc 

:!1,  n  .   Buy  he  considered  as  the 
i    a  circle,  and  that 

B  a  :  D  a  : :  Z  b  a  c  :  11  i  0 
9:81*5167  :  38-5883; 
or,  B  A  :  B  a  :  :  815187  :  885988 
1000  :  1084 
Thus,  if  we  suppose  tbt  whole  distance  t"  the  sun  on  the  31st  ofDwonl 
■-,  bt«B  divided  into  1000  equal  putt)  on  the  2nd  of  July 
distance  will  have  been  increased  by  34  of  those  part*.  Now,  belwn  m 
these  two  periods,  it  will  be  found  that  tin-  mim  ha-,  apparently  moved 
through  about  180  degrees  of  the-  heavens  ;  or,  in  other  tTOrdl,  that  the 
dcMerihi'd    lllll  ilc  •green  .iIm, 111   the  sun:    so  that  a  line.  I>  A,  rli.m  | 

fnnii  the  oentre  of  the  sun  to  the  earth  ob  theSlsl  of  December,  and ■. 

1,  •  ,-.  draws  to  it  on  the  2nd  of  July,  make  with  one  another  an  angle  of 
160  ,  OX  are  in  the  same  right  line.  Suppose  a/i  in  the  accompanying 
figure  to  represent  this  line ;  take 
as  so  as  to  contain  1000  equal  parts, 
in,!  ii  ■  1684  of  these  ports;  then, 
A,  S,  and  a  will  represent  the  rela- 
tive positions  of  the  earth  and  sun 
at  these  dates.  Knowing  that  the 
Barth  was  in  the  position  a  cm  the 
31st  of  December,  we  can  tell  what 
angle  a  line  drawn  from  it  to  the  sun  in  its  position  B  at  any  other 
period,  say  the  1st  of  February,  mal.es  «ith  |  4  ;  that  is,  we  can  find  the 
kSB;  in  point  of  fact,  this  nngle  is  the  number  of  degrees  raOS 

■  I  upon  the   ecliptic    between  the    Mill':;    positions   mi    those  two   day-.. 

Observing  also  the  sun's  apparent  diameter,  we  can  compare  its  distance 
,11  the  l«  of  February  with  that  on  the  31st  of  December;    thus,  taking 
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imbefim  tocootein  1000  pari               Bad  how  many  of  these  parti 

are  nonininc<l  by  uv,     Thus  then  we  »luill  nave  icd  llic  reJ 

,  i..  ..i'  the  earth  in  r .•  -j.i-.-t  |  i,.  .'Jl.tof  December 
and  the  l*t  of  I  "■  I  i  >i n  \ .  -and  at  mappm 

i  i>,  of  tlic  earth  in  napes!  to  the  xun  at  the  commencement 

icb  month  iii  the  year.  Of  then  btisl  hall  thus  discover 
this  remarknblr  property,  one  of  the  laws  of  K 

I  ><ill<d  m\  clli/i.u-  )    \  g  cW 

tnoe.M  rtyiathie;  that  if  from  two  giroi  •■■•  itbin  it,  «allad 

itsfboi,  men  bs  draam  two  Lisas  to  any  point  in  its  m  cor 

phory,  the  mm  of  thou  two  liai  -  vriD  I"-  the  point 

1  if  iliis  ellipse  the  sun  will  be  found  to  occupy  one  of 

thi   foci. 

"I'll.-  form  of  the  earth's  "il.it  bang  (bus  ascertained  to  he  on  ellipse, 
n  <| ui-Btioit  nt  once  arises  as  to  the  nature  of  its  motioa  in  thai  ellipi 

if   miii.iii.i,  a.   it    might    be    -ii|.|M)-;rcl  to   l.r.  if  II    i.  •,..!•.  ,,l    ii,    g    rirele  of 

which  di.  ilie  centre?  or  i-  i(  in  any  ami  modified  by  the  so 

tricity  of  i<s  orbits     The  nioti I"  tbe  i-nrth   i-  not  uniform:  for 

were,  the  tingles  which  it  describes,  in  equal  inn:,  in  different  parti  of 
its  orbit,  would  be  inversely  as  its  distances  at  those  times.     Thus,  i 

cart  Ii,  when  at  its  least  distance  km 
tin-  run,  a,  or  in  it   pi  •  ihelion 
in  a  dn>  an  are  M  x,  .  .|iial  to  that,  )■«, 
l        wbieb   il  'I  in   a  ,l.n   n ! 

its  greatest  rlistani 
then  tlt<-  angle  B  I  Q  would  be  to  the 
angle  m  s  x,  in  the  rati 
Now  it  U  ascertained  by  ohserviitinu.  that  when  it  i-  ir.  il,  aphelion, 
the  carl b  moves   in    its   orbit   (that    is,    the    lull   moves    in    ifesi 
through  57'102'  in  24  hours,  and  that  in  its  perihelion  ii  m  ites     .rouih 
ffl*166'  in  that  time.     Also  its  distance  in   aphelion  ■.'..• 
I.,    to  in  distance  in  perihrliou  as  1034  to  lOllO  ;   it  follows,  (ben,  tliat  if 
tin-  earth's  movement  in  its  orbit  were  uniform,  the  ratio   of  5' 
flllrt.V,  or  of  1000  to  1009,  should  equal  that  of  1000  to  ln.lt,— wh 
docs  not.     It  follows,  therefore,  that  tli.  earth's  motion  In  it-*  orhit  i«  not 
uniform.      Bat  what  law  governs  it  ?  whut   relation   exists  between  tho 
an^'le  it  describes  in  a  given  time,  and  tin- distance  at  which  it  d< 

Between  the  ratios  we  have   just  been  stating  there  exhri 
remarkable  relation.     The  distances  arc  inversely  as   1000  to  1084  ;  ami 
the  angles  as    I  (il It)  to  1060.     Now  if  this  last   ratio  is  squared,   : 
become  that  of  1000000  :  10(>915(>;  and  dividing  both  .  it  by 

llHHI,  it  becomes  1000  :  lOii!),  oinittiuy  the  ">  -II  fraction  ,!,' ,  in  the 
last  term.  Now  this  ratio  1000  ;  1060  is  precisely  that  of  the  .'ingles. 
The  ratio  of  tin  aiiL'l.  -  is  therefore  equal  to  that  of  the  squares  of  tb* 
distanees  taken  inversely.  Or,  in  other  words,  the  angles  described  in 
the  same  tbns  at  aphelion  and  perihelion  -it.  iim-v..  Iv  a-,  t ! , . 

the  .li-ini I  at  which  they  are  deserihed.      Whence  ii  follows  that  if 

tho  an^Io  described  in  »\AuA\ot\  \«s  w\\xvU\>Ued  by  the  square  of  its  di»- 
tauce,  the  product  shall  eqvi&\  fha  ana)*  &e*cr&\«&  \w  qnftu&snt  -aski- 
plicd  by  the  square  of  its  distance. 


Now  this  law  deea  nut  only  obtain  with   regard  to  the  motion  of 
earth  la  aphelion  rad  parihaUon,  bul  in  every  otfcef  position  of  in 
'■rl.ii .      it'  tin-  angle  dc«cril»ed  in  a  day,  lor  instance,  part  of  iu 

orbit,  be  multiplied  by  the  square  of  its  distance,  ilie  pndlMI  shall 

ii    !  in  ly  other  part  of  itawtiit,  Bultiplied  br* 

iroarc  of  lb  ill  I  mi  ■  on  thai 

In  the  following  table  will  ba  found  tl.c  angles  observed  to  be  de- 
scribe! by  thai  irtb  on  the  firat  dayaof  toatoeeaadre  month*  of  thoyear; 
and  annexed  to  each  i»  it*  distance  on  that  day  from  the  sun,  in  tormt 
nftbe  ini'iiii  distance,  which  i  H'.ikmi. 
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.     BJMO 

Mm. 

.      .     .   60     6 

.     -i,  iM 

Sept. 

.    .    .    M    3 

,   id. dm 

.    .    .  M    B 

.  lo.imii 

N..v. 

...    47  M 

.  in, in; 

Dec. 

Amlf. 

•;  N 

M     V 

BD  in 


DM 
10,144 

ityn 

■.MS 


How  if  the  square  of  each  of  these   distance*  be  multiple  d  by  the 

corresponding  angle,  the  | tad  '-.ill  bo  strand  <  limit  the  sum*. 

ly,  therefore,  wherever  the  earth  maj  b     il  latad  in  its  » •  r-1  »i r .  the 

describes  in  a  giron  ti ,  aday  for  instance,  being  mtdtipU 

the  square  of  it-  di  ill  always  be  tho  rami-  quantity,  ■m.  .'H12H. 

This  if  n  rery romarkable  law.     li  wai  di  mi I  bj  Ki  pier,  ami  in 

tin-  obeerved  fad  m  which  the  whole  of  Newton's  physical  theory  of  tin- 
universe  is  made  to  rest.     Kepler  did  not,  however,  leave  bjg  law  in  (In- 
form in  which  it  lirsi  occurred  to  bin.     1-t  u»*up-  „ 
poec  p  and  q  to  rcpri  n-tit  pnnitmnH  nf  tin-  earth  at  the 
interval  of  a  very  (mall  poi  lion  of  time ;  an  hour  for 

a  nee.  Or  n  minute.       Also  let  s    lieiln    vim.      The 

line  »Q  being  exceeding  small  when  compared  witk      *  *       v 

IP  nml  -ij.  may  be  considered  a  Straight  baa,  and  si'tin  rectilineal  Iri- 
I  ii  i'v  the  pi  rpendionlar  qa.  Thia  may  be  considered  to  be  a  por- 
tion <>f  a  circle  desoribed  from  the  oeatre  s,  at  the  distance  •  q  ox  BP.  qu 
will  therefore  equal  tin  product  nf  m>  by  tin:  angle  esq  (-l'X  esq).  Now 
the  area  of  the  triangle  psq  is  equal  to  one-half  the  pnnlu.-i  if  up  byqit 
(4  tl'XIli);  therefore  the  area  of  this  triangle  i- equal  to  half  the  product 
of  bp  by  the  product  of  sp  and  psq,  or  to  Jar1  x  P8Q.  Tims  then,  the 
■mall  triangular  area  psq  swept  over  by  the  line  BP,  called  thi  raditti 
rector,  in  one  minute  of  time,  is  equal  to  half  the  product  of  the  angle 
pta  by  the  square  of  the  distance  BP.  And  if  this  product  be  the  same  in 
every  portion  of  the  earth's  orbit,  it  follows  that  the  urea  swept  over  by 
the  radius  vector  of  the  earth  in  every  minute  is  tho  same,  and  therefore 

the  area  swept  over  in  (if)  minutes  in  one   part  of  th bit,  i-  tin-  Mime 

as  that  swept  over  in  tiO  minutes  of  any  other  portion  of  the  orbit,  and 
thus  that  the  space  or  area  swept  over  by  the  radial  vector  in  one  hour, 
in  one  day.  M  one  weak  or  month,  in  anyone  portion  of  tho  earth's  orbit, 
i-  die  same  as  the  area  swept  over  in  any  other.  Now  we  have  »hown 
that  the  product  of  the  angle  described  iu  a  day  by  the  square  of  the  din- 
lance  is  the  same  everywhere.  Ami  picei-eK  ibe  ••..ew  ob-'".-v  c>  ems  will 
prow  i In  same  I'm  i  m  reference  to  the  angle  AcwTAwi/Y&.a.TKWMte.   V» 


4«0  a  rorci-AR  0M3MR  M  ktOUHOn, 

follow*  then,  geaanllr,  ilia  '  by  lb*  earth  i»  a 

given  tine  In  ona  portion  "i  !'••  nrliit.  it  precisely  .s  that  described 

in  the  HUM  tii"1'  in  mi;  "ill'  r  purlieu.      This  is  call  <llli«'  law  of  tin 
description  of  ana*.     And  it  was  in  this  form  that  it  was  promulgated 
bj  K>  ] >l»-r.     We  shall  show,  hen-after,  thai  ll  n  mlta  from  this  foci  thai 
tin'  deflection   of   the   earth   from   (lie   icetiliiiear   patll     which    it    would 

other" iie  hav.  in  sp: ,  is  produced   by  a   forei    ncting  .dw.iys  <•• 

the  'ran,  and  Hot   at   different  pi  rinds   towards   ditVcrent  point 

or  at  tin-  sama  t i i r i •  towards  din%n aires,     ii  points  oat,  therefore, 

with  certainty  the  sun  n*  the  controlling  powi  r  in  tba  earth's  motion) 

distinguishing  it  in  this  reaped  from  all  ll thai  material  rxtsf 

which  people  space,  but  establishing  nothing  as  to  iii<-  law  bj 
Influence  upon  i<  i*  governed. 

The  earth  is  in  perihelion,  or  at  its  near 
ccmbcr;    it   would   scon,  therefore,    that    at    thin 
tibouhl  be  hotter  than  at  any  other.      It  i-  at  its  greatest  distance  in 
July;   ahoiit  t  Ii.it  time  we  should  therefore  expect  the  coldest  w< 
We  know  the  contrary  of  tlii-.  to  be  the  case.      How  \-  liiis  to  be  accounted 
for?      Tin-     variations  of  the   seasons   ba>Te  been  explain* -d    >■    dcpel 

not  upon  actual   variations  in  tin-   distance  of  the  source  of  ligii 
heat,  hut  upon   the   relative   r.lili. jn 1 1 i. ■■-■    of  the   directions  in 
rays  of  light  and  heat  [are  received,  and  on  the  relative  lengths  of  the 
periods  during  which  they  are  received  ;   but  unquestionably  these  causes, 

a! 1 1 ,"li  in  iheiiiM-lves  tin  v  Mifiicii  ntlv  (explain   OUT  alt)  motion-  of   hi  ..: 

and  cold,  admit  of  being  modified   in  their  results   by  othi  r 
especially  by  a  variation  in   the  distanci    of  the  ran.      We  might,  fa 
Enatance,  be  brought  so  much  nearer  to  the  aun  id  winter  than  in  aw 
as  to  make  the  temperature  constant.     Ami    unqui  ittonablj,  our  . 
variation  of  distance  is  such  as  would  prnduci'  this  itV.it  in  tome  degree, 
wan  it   not  for   another   cause  tending  in    n    great   degree    ta    - 
this.     'I'ln  earth  moves  faster  round  the  inn,  or  with  »  greater  angular 
velocity,  when  it   is  nearer  to  the  sun,  than  «hen  it  is  more  di 
_____^  >>o  that  in  U  It  fating  ■  given  di 

X^~  _^---^\  °^  '"  sPnce  'l  ',as  not  so  """ -'"  ''""' 

/  \       — -     ""  \  to    reeeivi     licit     when    mar    tfajfl 

I, — «i^ — — —______^  J        as    when    more    distant.       This    will 

V.  ~~p"x      be  evident    from    a    mere   inapt 

^v~~— __ — ^  of  the  diagram.      Let    r<i  ami   1 

portions,    of    the    earth's    orbit,  de. 
scribed  by  it  in  the  name  time,  say  one  month,  the  one  i"  ar  its  apht  lieaj 
and   the  other  near  its  perihelion  ;  then,  by  Kepler's   law   of  the 
description  of  areas,  the   areas    k.-t   and    r-n   are   equal  i  other; 

and  the  two  distances  sp  and  sq  being  greater  than  »t  and  SB,  it  M 
evident  that  the  angle  psq,  must  be  less  than  the  angle  rst,  in  order 
to   make   up   this   equality.      Now   the   law    by  which   the  light  and  heat 
of  the  sun  is  communicated   to   the  same  body  when  situated  at  diff 
distances  is  this;  if  at  any  distance  you  multiply  the  quantity  (an 
"ieastired)of  light  and  heat  Vi'liwU  it  receives  in  a  given  time  by  the  square 
of  its  distance,  the  product  \v\U  ha  xVt  same  as  "Cao\M^\  ^wimv-Jvv^v.. 
quantity  of  light  and  heatwhknU  icwwa  vn.  <foa  »xs«  ^sva.<asm&-«\iaK\ 


.anee,  hy  the    square  of  that  distance.     This   is  commonly  ex- 
press' ities  of  light  ami  heal  are  inversely  as   1 1 . .- 
squares  of  the  distance*.    Hut  we  h  a  thai  it  m  muliijily  lite  angle 
drwrili.il  is  wi<                         by  (he  square  of  the  distance,  that  pro 
will  equal  a  similar   ]  >hmIih  i    taken  in  any  other  ]K»rt  of  the  orbit.     The 
ijnnntiiv  'of  heal    received   in  any  given   time  varies,  then,  accordin 
pret-i ■■•              mil  l,i'.  thai  tha  ingle  denciihed  in  that  time  vnrJea, — the 
relation  of  both  to  the  distance  ii  the  wbocl     Ami  thus  tho  .juant, 
heat  received  by  the  earth  in  describing  the  same  angle  ..  tho 
•ante.    Thu».  if  Pi  and  <i-  be  produced 
to  t  and  k,  since  tbe  vertical  angles  at 
k  are  equal,  there  is  as  mu<  Ii    in  .u 
received  bj  the  earth  in  Boring  fi 
r  to  n,  h  in  moving  from  i  to  k.     Or 
drawing    the    straight  lino    4SB,  tho 
earth   receives  precisely'  as  much  heat 
from  the  sun  whilst  describing  the  space  iph  during  the  summer  month*, 
as  whilst  describing  the  portion  mi  a,  wbi  I.  is  its  path  hi  winter.    Thus, 

modification  of  the  seasons  which  would  otherwise  be  produced  by 
our  different  distances  from  the  sun  is  altogether  got  rid  of.  and  the 
causes  iv,    hare  OSI  igned  for  these  phenomena  ex   p  i*e  their  full  inllii. ■hit 

Wi-  have  now  .I.-mi  i  lu-.l  tin-  form  of  the  earth's  orbit.  Its  position, 
too(which,  not  being  .1  eii-,1,-,  but  an  oblong,  is  of  iinjinri  nil »  ),  in  easily 
known  thus: — The  earth  conies  to  it-,  perilnliun  "ii  the  :U-.l  of  December, 
as  is  known  from  tin-  fact  of  its  diameter  being  (ben  the  greatest,  also 
Ivinys  in  tin-  <>j.] .< >mi t .  quarter  of  the  basvajsj  to  tltat 
occupi'-il  liy  the  earth.  Ascertaining,  then,  what  ii  the  opposite  plao 
the  sun  in  the  ecliptic  on  the  Hist  of  Deeemln  r.  ami  measuring  froin  this 
180  degrees,  we  know  the  precise  position  <>i  the  earth  at  thai  tuna,  and) 

[ore,  of  tin  perihelion.  The  opposite  ijiinrter  of  the  heavens  i.v  the 
aphelion;  and  thus  wo  know  which  way  in  ipace  the  length  of  the 
elliptic  orbit  lies,  and  of  course  which  way  its  breadth  lies. 

No.  VIII. 
The  Dimensions  of  Tins  Kaiitii's  Oiinti. 

■  inc.  the  form  and  position  of  the  earth's  orbit,  it  remains  now 
only  to  fix  its  actual  dimensions.  Tlie  general  method  by  which  the  dis- 
tance of  the  sun  from  the  earth  is  found  the  reader  will  readily  understand. 
Let  a  and  b  he  two  places  on  the  earth's  surface,  which  ore  on  the  same 
meridian  of  longitude.      And  suppose    that  at  the    game    instant   two 

observers   ascertain  the   angular   distal of  the   sun   from  the   zeniths  Z 

and  z'  of  these  two  places.  These  angular  distances  will  DC  the  angles 
z as  and  z'bs,  which  will,  therefore,  he  known.  Also  the  latitude--  of 
the  places  of  ohscrvation  being  known,  the  angle  a  en,  which  is  the 
sum,  or  difference  of  these  latitudes,  is  known;  and  the  diim~  imons  of 
the  earth  bring  known,  the  radii  ca  aud  en  are  known.  Xow  having 
these  quantities  given,  we.  can  determine,  by  the  rules  of  trigonometry, 
all  the  others  which  concern  the  quadrilateral  figure  .tens;  as  will  be 
evident  to  stay  one  acquainted  wi tb.  that  science.     \V  VKJ  Ve^Vowcwt., 


a  Kipti.Ait  cotksb  or  astronomy. 


mailr  plain  to  those  nil'.  — If 

two  be  taken,  InoUned  la 

another  nt  an  angle,  acb, equal  to  <lii- 

idea,  anil  us  many  oquid  f 
be  nieiMuitil  offfron  Ok  as  then-  arc  mil 
corresponding  radius  of  the «  ■  I  as  many 

from  en  U  in  Ihr   raditl 
also,  ii'  ni  iIh  points  Band  a,  thus  deti  train 
Unfa,  a*  nml  in.-,  in'  drawn  indinod  b 
ab  at  angles  eq  ha  observed  zenith  dis- 

i: -.  /■  i  -  and  b'bb,  then  cii r  lines  as  and  n» 

will  imri  in   ."in.-  point,  a,  determined  i.y  tin- 
Oonditioni  andet  which  the  Bran  bm  been 

constructed;    and   this   point   8   Will   bold 
sanir  pojMiDn  b   raapcet   to  a  and  a  and  c 
that  the  nun  doe*  i  to  the  two  places 

of  obeerviition  .mil  iin  eartha  centra,     Ii,  tlmn, 
we  find  how  many  of  the  equal  parte  used  there 
BM  in   toV  wr  shnll  know  the  number  of  mil--' 
wliich  the  earth's  centre  is  distant  BfOtn  the  nun. 

I'll.    in.  iln.ii  .iliii-li  bna  '"-'ii  ili'.i'iiin  d  is  one  of  the  least  artificial 

thnt  ran  be  <-. ncd.      In   actual  practic   tin-   compass  mid  rule  would 

fail  us  for  want  of  accuracy,  and  even  calculations  thus  made  •■ 
give  oven  nn  kopnuiliwtlon  I"  the  truth,  by  ii-ii  .'  grant  length  of 

BA  nnd  «nas  eofflpftredwithoABflcl  en.  Wc  must,  therefore,  bam  rato8M 
to  trigonometry,  by  a  very  simple  operutiou  of  which  we  shall  be  enabled 
to  determine  «c,  knowing  c.i,  OB,  bca,  x'dp,  and  Bit.  It  in  thai 
ii. lined  that  tin'  in. -an  ili-.liiin.-i.'  of  the  sun  r.  98964  radii  o! 
i.  it  thM  10  is  23984  times  At\  Tliis  result  is  confirmed  by  other 
and  independent  observations  and  calculations  of  a  more  complicated, 
nml  of  a  more  accurate  nature.  We  may,  therefor*,  assume  as  a  result, 
•.iliii.li  cannot  posi-ibly  be  in  error  beyond  certain  known,  and  those  com- 
paratively very  narrow  limii-.  that  the  sun  is  distant  from  us  95  million* 
of  miles.  The  greatest  diameter  of  the  earth's  orbit  is  equal  to  twice  it? 
i.:.'.-m  .ii.'..|  in.  .-.  it -17.'iu;:  i  i.iii  ..f  !li..-  earth.  Ni.v.-  ii  I...-  been  t.liown 
thut  tin.'  miii'-  distance  from  the  two  extremities  of  this  orbit  are  in  the 
ratio  of  88,699  to  81,619  I  '''is  being  the  rntio  of  its  apparent  diameters 
in  aphelion  and  perihelion,  we  hare  only  then  to  divide  the  BOH 
47,008  into  parts  which  BR  in  the  ratio  of  32,593  to  31.517,  and  we 
obtain  for  the  earth's  distune-  in  aphelion  24,388  radii  of  the  earth;  and 
for  its  rlistnuce  in  perihelion  23,580  radii.  Knowing,  thus,  the  position 
of  one  of  the  foci  of  the"  earth's  orbit,  and  the  length  of  its  greater 
iliiim.-'li  r,  we  can  determine  all  its  dimensions.  Thus,  then,  tlic  magni- 
tude of  the  earth's  orbit  is  completely  known. 


No.  IX. 
Tiie  Plane  of  tiie  Earth's  Obbit. 


fit  our  reasonings  hitherto  we  BKvB  n.\<^M*&  \\\<-.  v>W.Tx*t  to  occupy 
a  position  ou  the  earth's  surface,  anA  everjtoanii  vtt««**^  v»\a»i  "«aa« 


TnB   I'LAXR   OF  TTJB   KARTIl's   n 


circumstance*  odd   k  eomplioatad1 

,  combining  with  its  proper  motion  another  SMMrnt  motion,  arising 
Dm  a  continual  change  in  tlm  observer's  point  of  view ;  to  separate  I 
to  motions  is  a  distinct  operation  of  the  mind,  awl  one  of  considerable 
Tort. 

TIi"    mind    may  now,  however,  take    up   n  new  position    in   tlic 

rivers-.  Hid    in  imagination  mote  at  will   OB   the   surface  of  u  fixed 

variable  plane,  that  of  the  earth's  orbit,  which  when  produced  in  the 

the   hcasrau,  truce*   out    then-   r J i .  ■    «-t-I i]»t £■--      I  x-t    .1    line  be 

T»wn   perpendicular   to   this  plane  through    the  sun,  and   it    will   mark 

I  the  heavens  n  point  culled   the  pole  of  the  ecliptic;  great  circle*  of 
a  heavens  drawn  through    this  pole  perpendicular  to  the  eelipti- 

lied  circle*    of  celestial    latitude,    Slid   the    latitude   of   liny  point  in  tin* 

wrens  is  the  number  of  degrees  between  that  point  and  tie    elliptic. 
onsurccl  on  one  of  these  circle*. 

II    :i    line    he  drawn    through    the    -un  parallel    to    thi 

earth'*     axis,    and    through    this     line     a    pi  an     pi  rpendicular 

the  plane  of  the  earth's  orbit,  (his  plana  will  intersect, — the  he-ovens  in  a 
tote  called  the  solstitial  oolure, — and  the  line  of  the  earth's  orbit  in  the 
ints  which  we  ha  '  ■•  shown  to  he  those  occupied  kf  its  centre  ot 
e  solstices*— and  the  celestial  ecliptic  in  two  points  called  Cancer  25  and 
ttprieorit  VJ.in  which  points  of  the  heavens  ore  the  sun's  appan  nt  pi 

the  time  of  (In'    nl-i -.     If  from  these  points  ware  measured  off  '•»<• 

igrees  both  way*  on  the  ecliptic,  we  shall  determine  two  points  in  it 
Jled  the  equinoctial  points,  j±  and  <V>,  where  the  sun  appears  0O  the 
|uin<i\i-..     Tin-  Dumber  of  degrees  from  Aries  cr>  eastward  nl 
hare  the  circle  of  latitude  of  any  place  in  the  heavens  cut-  the  ecliptic, 

called  the  longitude  of  that  place  of  the  heavens. 

Thus,  if  nf.sw  be  the  intersection  of  the  piano  of  the  earth's  01  Ml 
j  with  the  sphere  of  the  heavens,  it  will  be  the  celestial  ecliptic,  and  if 

II  be  perpendicular  to  this  plane,  n  will  be  its  pole.     If  ad  be  parallel 

"  Theseare  the  northern  and  southern  ^oortn  ot  Wva  umMcC* «N&. 


T 

adiffei 


roiTr,A«  rnnwr.  or  astronomy. 

to  the  earth's  axis,  and  the  plane  iibxs  perpendicular  to  skk,  the  inter- 
sc< •(i"ii,8  u  x,  of  thU  plane  witii  i-will  be  '. 

titial  colurc,  and  s  and  s  will  be  the  solstices '  vs  and  Oh 

and  the  south  and  north  poinU  of  I  c;  90  degrees  from  these 

will  be  (he  points  tv  and  it,  of  which  the  former  is  the  westeru  and 
tin-  Utter  ill--  eastern  point  of  the  ecliptic.  Tin-  latitude  of  any  point  e 
of  the  heavens  is  the  arc  a  K,  and  it-  longitude  the  arc  <Y>  n  K,  or  the 
angle  <Y>  IX. 

The  sphere  of  the  heavens  which  we  are  now  describing  ia  in  reality 
nt  one  from  that   before  spoken  of;   that  tphete  had  its  iiua- 
oentre  in  the  centre  of  the  earth;  this  boa  fox  its  cent 
of  the  sun  ;  to  thai  the  centre  of  its  former  sphere  WM  in  mot 

its  motion  was  perpetually  rimml    tin-  centre  of  'his  Sphere.       1$UI  it  vrai 

■bown  that  (he  radial  of  the  oil)  le  in  which  this  motion  takes  place  it 
nitely  small  as  compared  with  the  radios  of  thi  great  sphere  of  the  heavens; 
ii  i'.u-  :is  i In  - 1 j ■  j .. -.1 1 . 1 1 !<■■-  nt'  objects  mi  its  surface  was  concerned, 
it  might  be  considered  to  be-  at  rest.      .So  far  as  the  appearance  of  these 
cte  on  concerned    il  may  therefore  he  supposed  to  coi:  tithe 

centre  of  that  iphi  re  ,  if  which  we  arc  now  speaking.  C  ng  then  the 

centres  and  surfaces  of  these  -|>Iki.  <  ti>  ■■•>iin-i<l.-,  we  -hall  have  two  sew  of 
liin-  mi  rln-  ii  -li--ii.il  sphere,  the  one  having  reference  to  the  equinoctial, 
and  the  other  to  the  ecliptic,  and  two  poles,  one  being  that  of  the  former, 

ami  il ilu-r  "I'  tin-  latter.     The  right  ascension  and  declination  of  any 

In.m  nlv  body  or  point  in  the  beaveni  i-  measured  and  iixed  by  means 
of  the  former  .set  of  lines,  precisely  us  its  longitude  and  latitude  are  by 
means  of  the  latter. 


GEOLOGY  AND  THE  HOW  BGBIPTUBBB, 

i  a  r*t«-n-oil  gmiUVnwa,  liifflily  ili*inj;ui«li.  l  bote  Dm  bil  p 
tad  bfe  Iwntfnc,    ili.'   following  >ua«niu>ireliun  on 

I'.ix  «!.»*»'»   HrUgttralrr  Trratitf.     At  »  «crii>tur»l  sod   philological  myu- 

,  it  ni^til,  by  rtrict  eoiiatruction,  be  deemed  lomrwlutt  out  of  pttca  iii  m 

v.-    hui  it  oozutdaratloa  of  lbs  importance  g|  tkl 

mterat  which  It  is  peculiarly  calculated  I  Hm  uiiwJ»  of 

•o*  rtnl'i*,  particularly  mlun  »>  sbM  MM  nilWntiul  o  |««m  in.  the  wri1«r  of 

Ibc  dlacoarfon  In  our  ..mi  |*fira,  Iihtm  dr>-i<t*d  u>  to 

"J to present  il  lo "ur r.iulon.,  without  rruurk or  ronuneut, ] 

T"  tfte  Editor  of  the  Magazine  of  Popular  SciatCC 

Sib, — With  cordial  approbation  of  the  design  ami  the  general  enrol 

lust   month,  upon   Dr.    l!n<  klanits  Hridgeirater 
Treat  i*r,  I  request  your  candid  indulgence  of  «onw  brief  remarks. 

uln.imti.iTi-;  in  pp.337 — .'138,  appear  (.  1  in.  capable  of  Mag 
UaWndl  rsioodyor  of  heiug  construed  injuriously  in  various  ways  to  the 
interests  of  bolb  science  and  religion.      The  tendency  of  those  olxterm- 

appenr*  to  be.  First,  to  assume  (or  nt  least  to  warrant  tin  .■  -- nm t-t i  .n  _) 
that  the  Holy  Scriptures  contain  allegation!  and  impli 
to  tin:  natural  history  of  our  earth,  which  are  contradicted  and  dbutored 

i'."  demonstrations  of  modem  geology;  and,  Secondly,  thai  it  ii  the 
doty  of  a  philosopher  to  abstain  from  any  -li<.  u  :.i.m  of  thi*  discrepancy, 
and  from  any  inquiry  whether  it  be  real  or  only  apparent:  as  if  it  * 
said,  Let  tl>  .  two  branchei  of  knowledge  ho  kept  far  away  from  each 
other  :  let  philosophers  and  geologists  pursue  their  own  course,  and  let 
theology  and  religion  practise  tln-ir  own  duties,  and  wnteh  ovi-r  their  own 
interests;  hut  let  neither  interfere  with  the  other;  lei  no  Inquiryeter  he 
made  whether  they  arc  in  accordance  or  in  opposition. 

I  bJj  short  way  of  dismissing   the  mutter  QOS,  Indeed,  1 11  adopted 

by  some  eminent  men  ;   hut    I   appeal,  Sir.   to  your  impartial   reflection, 
whether  it  is  not  absurd  and  impracticable. 

1.   It  is  absurd.    Turrit  throughout  her  whole  domain,  illimitable  us 
is  its  extent,  is  one   in  principle,   and  harmonious  in  detaiN.      It   is  no 

i  than  the  having  our  conceptions  in  accordance  with  the  reality  of 
tilings.  And  Truth  in  expression  (  =  veracity)  is  the  adapting  of  our 
language,  written  or  spoken,  to  the  honest  utterance  of  our  concep- 
tions. A  mere  child,  if  he  will  reflect  a  moment,  perceives  that  a  propo- 
rtion cannot  he  true  and  false,  under  the  same  circumstances ;  unless 
there  he  some  artifice  practised  in  the  use  of  terms.  An  assertion  cannot 
be  true  in  theology,  and  false  in  geology,  or  any  department  whatever  of 
scientific  knowledge ;  nor  inversely.  It  really  is  an  insult  to  men's 
understandings,  to  admit  indirectly,  that  there  are  affirmations  or  doc- 
trines in  the  records  of  revealed  religion,  which  arc  disproved  by  the 
clearest  evidence  of  science ;  and  then  to  proscribe  investigation,  with  a 
solemn  pretence  of  mysteries  not  to  ho  inquired  into,  an  hypocritical 
tone  of  reverence  for  sacred  things.  The  Neil  \s  tCWS^ftMB*  ;  ivo  man. 
can  be  deceived  by  it :  but  it   is  laiucntalAc,  \\iat  imvj  %W^A.  %Wrb^x \vi 

I'll 


•  )  "LOOT  AM)  THP.  HOI.T  UTUFnTRES. 

.1,0  ivr  lv  it.  Wt  greatly  wrong  the  interests  of  knowledge,  and  pre* 
judice  our  own  improTtnunt,  when  we  but  (ten  toadnui  thai  theology 
is  an  insulated portion  of  science,  void  I  by  itielf, 

anil  which  J  it-Ids  no  adjutage*  to  other  department*.  True  theology, 
on  the  contrary,  attract*  to  itself,  illustrates,  and  harmon  other 

knowledge.     It.  is  tin;  scii-ii'T  which  relates  to  the;  Author  and  Prc*er«r 
of  the  whole  d  tftnii  Si   universe;  whatever  maybe  known  conceruitic; 
HtM,  for  the  noblest  purposes  of  intellectual  improvement,  of  personal 
i  ,  and  of  diffusive  happiness.     It  is  formed  liy  .-.ui.  t  ii  from 

the  works  and  tin-  word  of  God  ;  natural  notices,  mid  positive  re  vela 
It  is  the  1V1.  hi  1  of  all  science;  it  appropriates  all  truth  ;  it  holds  fellow- 
ship with  HO  error. 

2.  It  is  impracticable.  This  kiud  of  bun  upon  a  reasonable,  an 
inevitnlik  onery,  is  never  submitted  to  bjanj  person  of  sound  under- 
standing. Either  he  rooeivM  tin-  assumption, — and,  as  its  consequence, 
he  rejects  covertly  or  openly  the  truth  and  authority  of  the  Bible ;  ot 
hu  searches  out  the  matter  fairly  and  fully,  and  then  he  learns  that 
the  assumption  is  ft 

Is  it  tlnn  the  fact,  th.it  ut.li  fair  and  impartial  inquiry  will  bring 
out  thi*  unit  (  K  it.  after  all,  an  erroneous  assumption,  that  the  decla- 
rations of  Scripture  and  the  sensible  demonstrations  of  geological  science, 
pointedly  contradict  each  other  ?  Does  not  the  Bible  teach  that  the 
moment  of  the  Supreme  Being's  first  putting  forth  his  creating  power,  was 
only  about  six  thousand  years  ago*  And  do  not  the  undeniable  phe- 
nomena of  Stratification,  and  other  facts,  demonstrate  tluit  our  globe  (to 
say  nothing  of  the  rest  of  the  solar  system,  and  the  astral  universe,)  hu 
existed,  has  passed  through  countless  changes,  such  as  arc  continually  a 
progress,  and  others  of  n  more  intense  character,  which  rational  estima- 
tion must  suppose  to  have  required  a  period  for  their  production  80 
Tast  as  to  (ill  us  with  astonishment, — which  no  calculator  ventures  toby 
down, — which  probably  amounts  to  millions  and  millions  of  years  ? 

Fully  admitting  the  assumptions  in  the  last  query,  I  deny  that  of 
the  preceding  one. 

It  is  to  be  lamented  that  the  common  habits  of  expression  nourish 
the  opinion,  that  the  authority  of  Scripture  maintains  the  commencement 
of  dependent  nature  to  huve  been  as  has  been  stated  :  nnd  it  is  scarcely 
less  to  be  lamented  that  theories  have  been  propounded  for  conciliating 
the  facts  of  nature  and  the  Scripture  narrative,  which  rest  upon  either  a 
defective  acquaintance  with  those  facts,  or  a  disregard  to  the  plain  . 
language  in  that  narrative.  Of  the  former  kind  are  the  scheme*  for 
finding  the  time  requisite  for  the  terrene  formations,  in  the  period  from 
the  creation  of  the  first  man,  to  the  \".e -hi-ui  deluge  ;  of  the  latter,  those 
which  interpret  the  days  of  successive  opemtion,  laid  down  in  the  primeval 
record,  as  if  they  were  indefinite  periods. 

It  will  appear  evident  to  any  one  who  will  reflect  upon  the  eass, 
that  the  records  of  revelation  must  have  been  written  in  the  phraseology 
and  idioms  of  the  people  and  the  age  to  which  they  were  given  ;  or  they 
would  have  been  unintelligible.  Upon  this  principle  we  account  for  lis 
manner  in  which  naturaV  phenomena,  axe  cviTien.'CVj  4w.t\bed ;  and  for 
tbo  expressions  which  impute  Vo  the  luSfflS.Vfc^jwxSSaa  tan&,<fa&  <tt^aea, 
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and  the  mental  affections  of  *  human  being;  and  various  other  churn 
ifdcfl  of  the  parabolic  style  of  *li *•  Hi  I  •'■■■■  -.<;v  BM,  Such  language 
was  a  condescension  to  the  infirmities  of  mortals,  and  best  adapted  to  the 
instruction  of  the  general  mass  of  mankind  :  but  it  is  self-evident  that 
it  must  ho  interpreted  in  a  manner  congruous  with  the  perfect  attributes 
of  the  Deity,  and  the  reality  of  tilings. 

A  philological  survey  of  the  initial  section  of  the  Bible  (Gen.  i.  1, 
to  ii.  S.)  bring*  oat  the  mult  :— 

i.  Thai  the  fir* i  sentence  is  a  rimplo,  independent,  nil-comprehend- 
ing, axiom,  to  this  effect — that  mallei\  elementary  or  combined,  aggre- 
gated only  or  Organised,  and  dependmt  tmtitni  and  intellectual  being*, 
have  not  existed  from  eternity,  either  m  wtf-contfawiiiy  or  succession, 
but  had  a  beginning  ;  that  their  beginning  took  place  by  the  all-powerful 
will  of  (isi.  Bbuto,  the  8elf-exist«nt,  hid.  pendent,  and  Infinite  in  all 
perfection*  ;  and  that  the  dab   of  that  beginning  is  not  made  known. 

ii.  Thai,  ai  a  recent  epoch,  our  planet  was  brought  into  a  state  of 
disorganisation,  detritus,  or  ruin,  (perhapu  wo  have  no  perfectly  appro- 
priate term,)  from  a  former  condition. 

in.  That  it  pleased  the  Almighty,  Wise,  and  Benevolent  .Supreme, 
out  of  that  state  of  ruin,  to  adjust  the  surface  of  the  earth  to  its  now 
existing  condition  ;  partly  by  the  operation  of  the  niochanic.il  and  chemi- 
cal rauiex  (what  we  usually  call  Laws  of  Nature,)  which  Himself  had 
■Wished;  and  partly,  that  IS,  win  never  it  was  necessary,  by  Ilis  own 
creative  power,  or  other  immediate  intervention:  the  whole  extending 
through  the  period  of  six  natural  days. 

It  has  been  indeed  maintained,  that  the  eon  junction  and,  with 
which  the  next  sentence  begins,  connects  the  succeeding  matter  with  the 
eding,  80  ae  to  forbid  the  intercalating  »f  an;,  considerable  Space  of 
time.  To  this  we  reply,  that  the  Hebrew  conjunction,  agreeably  to 
the  simplicity  of  ancient  languages,  expresses  an  annexation  of  subject 
or  a  continuation  of  speech,  in  any  mode  whatever,  remote  as  well  us 
sximate.  For  denoting  raoh  different  modes  of  annexation,  the  Greek 
and  other  languages  have  u  variety  of  particles;  hut  their  use  is  in 
Hebrew  compensated  by  the  shades   of  meaning  which   the  tone  in  oral 

i,  and  the  connexion  in  writing,  could  supply.  To  go  no  further 
than  the  first  two  leaves  of  the  Hebrew  bible,  we  find  this  copula 
rendered  in  our  authorized  version,  by  /Am*,  hut,  now,  and  ,.■■ 

This  Interpretation  is  what  I  havi.  been  labouring  to  diffuse  for 
more  than  thirty  years,  in  private  and  in  public,  by  preaching,  by  acade- 
mical   lecturing,    and   by  printing.     But  it   is  not   my    interpretation, 

though  I  believi    that  I  originally  derived  it  ft the  sole  study  of  (he 

Bible-text,  ''lemensof  Alexandria,  Origen.  BoaC,  (iirysostomc,  and 
Aii_mi  line,  among  the  fathers  (though  not  in  a  truly  philosophicid  way, 
which  Mas  not  to  be  expected),  departed  from  t In-  vulgar  notion  :  and 
tome  judicious  interpreters  of  the  sixteenth  and  seventeenth  centuries 
have  .lone  I  he  same,  in  particular,  Itishop  Patrick  and  Dr.  David 
Jennings.  Of  modern  Scripture  critics  I  say  nothing;  for  prejudice, 
justly  or  unjustly,  may  lie  against  them.  Not  that  the  question  is  to 
be  settled  by  human  authority.  Our  only  appeal  for  decision  is  to  the 
liil'h  itA  If.  Surly  interpreted.     But  the  mention  ot  itjagftddta  Max&SA \svwj 


I 
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be  useful,  to  allay  the  apprehensions  of  some  good  persons,  *  ho  only 
hear  obscurely  of  these  subjects,  and  have  not  the  means  of  forming  an 
independent  judgment  on  solid  grounds. 

I,  therefore,  with  many,  feel  greatly  obliged  to  Dr.  Buckland  foe 
having  conic  in  aid  of  this,  which  I  believe  to  be,  (fie  true  seme  and 
meaning  of  the  sacred  writers.  I  am  framing,  no  hypotheses  in  geology ; 
I  only  plead  that  the.  ground  is  clear,  and  that  the  dictates  of  Scripture 
interpose  no  liar  to  observations  and  reasonings  upon  the  mineral 
constitution  of  the  earth,  and  the  remains  of  organized  creature*  which 
its  strata  disclose.  It'  thOM  investigations  should  trail  us  to  attribute  to 
tin'  Mirth,  and  to  the  other  planetary  and  astral  spheres,  an  antiquity 
uliich  millions  or  ten  thousand  millions  of  years  might  fail  to  represent, 
tit,-  divine  records  forbid  not  their  deduction.  Let  but  the  geologist 
maintain  what  his  science  so  loudly  proclaims,  that  the  universe  around 
us  has  been  formed,  at  whatever  epoch,  or  through  whatever  succession 
"I  epochs,  to  u*  unknown,  by  the  power  and  wisdom  of  an  Aim 
cause.  Let  him  but  reject  the  absurdities  of  prc-existent  matter,  of  an 
eternal  succession  of  finite  beings,  of  formations  without  a  former,  laws 
without  a  lawgiver,  and  nature  without  a  God.  Let  him  but  admit  that 
man  is  but  of  yesterday,  and  that  the  design  of  revelation  is  to  train  him 
to  the  noblest  purity  and  happiness  in  the  iminori  lent  of  hii 

Creator's  beneficence  ;  and  lie  will  find  the  doctrines  of  the  Bible  not  an 
impediment,  but  his  aid  and  his  joy. 

I  have  written  much  more  than  I  anticipated,  and  1  will  tax  your 
indulgence  no  lunger  ;  i.therwise.  continuation  and  illustration  might  In- 
brought  from  various  passages  of  Scripture,  and  it  would  plainly  appear 
that  a  just  interpretation  of  the  idioms  of  the  Hebrew  language,  marked 
with  archaic  simplicity,  would  show  them  to  be  susceptible  of  an  on- 
forced  accommodation  to  philosophical  truth ;  just  as,  in  every  modem 
language,  phrases  of  current  parlance,  which,  literally  taken,  would  b? 
absurd,  are  continually  used  by  the  masters  of  science  as  well  as  by 
common  men.  In  such  cases,  error  is  neither  given  nor  taken,  and  to 
affect  philosophical  precision  would  be  miserable  pedantry.  This  general 
principle  may,  I  humbly  think,  be  satisfactorily  applied  to  the  account 
of  the  Noachian  Deluge,  and  to  the  obviating  of  some  of  its  difbcul 
though  others  will  probably  remain  as  a  proper  test  of  our  disposition 
to  rely  implicitly  on  the  infinite  wisdom,  goodness,  and  power  of  the 
glorious  Author  and  Preserver  of  all  things:  "  in  whose  hand  an-  (at 
deep  places  of  the  earth,  and  the  strength  of  the  hills  is  His  also." 

J.  P.  & 
Dec.  10, 183G. 


QUESTION'S  FOB  SOLUTION  RELATING  TO  METEOROLOGY, 
HYDROGRAPHY,  AND  THE  ART  OF  NAVIGATION. 

By  >!.  Aaioa 

itiiiuwl  from  |\  397,  vol.  II.] 

PHENOMENA  OP  THE  SEA. 

On  the  mean*  Of  drawing  vp  Ska-water  irom  great  deitus,  and  of 

A8CEII7.UMVI     IN    WHAT    IK )|ITI">      I  III:    TWO    PRINCIPAL    CONSTITU- 
ENTS OF  ATM08PHER1C  AlR  ARK  CONTAINED  IN  IT*. 

Qjnausn  have  long  since  proved,  thai  water  becomes  impregnated 
with  tlif  gases  which  real  on  its  surface.  Thin  absorption  take*  pui  ■  in 
consequence  of  true  chemical  affinities  existing  between  the  water  and 
the  different  gases  ;  when  theii  effects  on  oxygen  nnd  azote,  the  two 
principal  constituents  of  atmospheric  air,  arc  can-fully  examined,  the 
affinity  U  found  to  be  much  stronger  with  regard  to  the  first  than  lh« 
second.  Hi  ii.-c  it  follow*,  tliiit  die  water*  of  sen*  and  rivers,  bring 
always  in  contact  with  (he  atmosphere,  beoome  at  length  impregualcd 
with  gaseous  mixtures,  in  which  oxygen  predominates.  Indeed,  the  very 
accurate  experiments  of  .MM.  von  Humboldt  and  (iay-Luxsue  have  p»T«d 

rain-it  iter,  the  water  of  the  Seine,  olid  snow-water,  contain  a  mix- 
of  oxygen  and  azote,  in  every  KM)  parts  of  which  then-  are  from 
89  to  32  of  oxygen;  though  the  proportion  of  oxygen  in  atmospheric  air 
is  constantly  equal  to  21  part*  only,  ami  that  in  all  seasons  and  climates. 
MM.  von  Humboldt  and  Provene.nl  have  in  addition  to  this  ascertained, 
that  the  absolute-  volume  of  mingled  gases  contained  in  water  near  the 
surface  i*  .',.  of  the  volume  of  water. 

Ii  follow!  u  B  necessary  consequence  of  these  properties,  that  the 
vast  extent  of  tea  which  covers  a  large  purt  of  the  globe,  is  impregnated 
with  a  mixture  of  gases,  the  proportions  of  which,  near  the  surface,  must 
he  similar  to  those  just  mentioned.  I  have  ascertained  that  it  is  so  at  the 
depth  of  eleven  hundred  yards ;  for,  in  an  experiment  I  formerly  made 
in  the  .Mediterranean,  sea-water,  drawn  from  that  depth,  yielded  a  mix- 
ture which  contained  20  parts  of  oxygen  in  every  100. 

ben  several  important  questions  in  terrestrial  physics  present 
themselves,  which  cannot  be  solved  by  the  apparatus  I  then  employed. 
In  proportion  to  the  descent  into  the  sea,  docs  the  pressure  of  the  supe- 
rior portion  upon  the  inferior  become  greater  ;  and  as  a  column  of  sca- 
ivatcr  eleven  yards  in  height,  is  nearly  of  the  same  weight  as  a  column  of 
air  of  an  equal  base  extending  from  the  surface  of  the  earth  to  the  limit  of 
the  atmosphere,  it  follows  that  at  a  depth  of  eleven  hundred  yards  (he 
water  -ii-t.iiiis  n  pressure  of  a  hundred  atmospheres.  How  enormous, 
then,  must  this  pressure  be  on  beds  still  lower,  if  the  mean  depth  of  the 
sea,  nt  a  distance  from  the  coasts,  extends  to  several  miles,  as  the  laws 
of  gravitation  3oem  to  indicatet!  It  has  also  been  proved,  by  direct  ex- 
periment, that  water,  whose  surface  is  in  contact  with  compressed  gases, 

*  This  part  of  the  subject  wan  Arawu  m\>  \>}  "W.  iSv<A. 
Mceanique  Cilttle,  torn,  U.  p.  200, 
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ami  uitainB  their  pressure,  absorbs  the  same  volume  of  these 

gases  as  if  thej  wew  subjected  to  the  simple  pressure  of  a  single  atmo- 
sphere; no  thnt  tin;  weight  absorbed  becomes  proportionablv  greater.  \L 
then,  the  single  fact  of  a  uniform  absorption,  propagated  from 
auother  throughout  (he  whole  nm -.-.  uf  waters,  bo  sufficient  to  account  h 
the  |'ii'--  u.  .•  of  ,l  .•., ii-.nicr.il.il'  volume  of  air.  how  greatly  may  the  quon- 
in-,  be  im-ii.i  -I'll  ifil  should  be  in  proportion  to  the  pressure  due  to 
depth!     As  this  saturation  must   have  beeningrs  ration  erer 

Sinn'  the  mnu  were  formed,  it  rami  ol  nodificd  gradually  tl 

existing  utnn'  ad   pea hap*  continues  to  affect  the  pn 

the  affinity  which  produces  the  saturation  is  not  satisfied.  The  influence 
of  tin-.'   phenomena  on  the  state  of  the  atm<>  I.  canseqaentrj, 

on  the  conditions  of  existence  of  the  living  beings  OB  the  surfucr  of  the 
globe,  is  amply  sufficient  to  induce  us  to  examine  them,  and  to  mearure 
the  extent  of  their  n)>.  rution. 

For  this  purpose,  'it  is  desirable  to  obtain  sea-water  front  great 
depths,  far  from  land,  ami  to  I, ring  it  to  the  sun  ill  the  :iir  which 

it  contains.      Tliis  air  must   then   he    iliiiiigaged    by  hulling,  its  volume 
measured  under  tho  ordinary  pressure  of  the   atn 
Subjected  to  cliemical  analysis.     In  these  operations,  the  01  cult  me 

is  that  of  dnwiog  the  water  from  the  desired  depth,  and  bringing 
the  surface  with  all   its   contents,     First,  care  must  be   taken 
employ  vessels  which  art  exhausted,  or  oiled  with  six  only,  d. 
to  open  and  admit   the  water  at  the  assigned  depth ;  for  the  pressure 
to  which    they   must  he   subjected  before    they  are  deep  em 
cause  the  water  to  filter  through  the  joints  of  the  most  perfect  plug*, 
or  crush  the  vrvsel  if  these  resist.     And,  secondly,  if  the.  gaseous  mixture 
contained  in  the  deep-lying  beds  is  subjected  to  the 
they  undergo,  ii  will  expand  inversely  when  the  apparatus  is  brought  new 
the  surface,  and  will  cither  escape   by  the  plug,  or  burst  the  Teasel 
taining  it.     In  order  to  avoid  those  control  L'lass  cylin- 

der  ought  to   be   employed,  closed  at  oiii-   extra  I   BOUd    ptl 

metal,  thus  forming  a  complete  buck.  1  provided  with  a  handle,  to  which 
a  cord  is  attached  to  let  ii  dnvi  n  to  the  depths  of  the  sea.  This  bucket 
being  empty,  and  open  to  the  surrounding  water,  descends  in. 
different  beds  without  being  injured  by  their  pressure,  When  it  hat 
reached  the  required  depth,  another  cord  is  pulled,  this  is  attached  by 
an  inverted  handle  to  its  lower  part,  and  serves  to  invert  it.  This  second 
cord  is  then  employed  to  draw  up  the  apparatus,  and  in  order  that  it  roar 
not  get  entangled  with  the  first,  it  is  worked  from  tho  other  end  of  Un- 
ship. The  cylinder  of  glass  has  two  bottoms,  one  fixed,  the  other  more- 
able.  The  latter  is  in  reality  the  piston  of  an  ah  pump. 
by  its  own  weight,  when  the  bucket  is  drawn  up ;  at  the  same  lime,  the 
fixed  bottom  has  a  small  hole,  furnished  with  a  valve,  opening  inwards 
by  the  pressure  of  the  surrounding  water,  and  allowing  it  to  enter  into 
the  empty  space  made  hy  the  descending  piston.  When  this  has  com- 
pleted iu  descent,  and  the  space  b  filled,  the  valve  in  the  fixed  l« 
elates  by  its  own  spring,  and  the  aJrovitte&wcitet  vtWns  ten.  „m  all 

Other  during  the  drawing  up.    V>\il  \{  \Yv»  v  "■■.\\«*r\-&3.. 

nothing  can  counteract  its  wpeouwt*  t«\v4««jj,«*\W.«A  v\xt  •w \v wcvviaMk 
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when  it  is  brought  to  the  sari  MBM  of  water  externally 

is  removed  :  it  trill  then  cither  escape  or  burst  the  apparatus.     To  | 
•gainst  this,  a  free  nt  be   provided  for  all  possible  expansion 

.iter  or  nir.     For  thi«  purpoto  the  fi  on  ii  furnished 

with  ■  bttoal  I  h  leads  to  a  gas-bladder:    the  Utter  having  been 

first  filled  with  water,  then  emptied  and  pressed  together  before  the  sink- 
ing of  the  apparatus.  Thin  Madder  "ill  receive  nil  the  air  which  may  be 
disengaged  from  the  water  on  approaching  the  surface  ;  anil,  if  any  be  so 
disengaged,  will  return  more  or  less  inflated.  Then  by  cloning  the  stop, 
cocks  with  which  tin  lube  it  prorided,  the  Madder  may  l>e  separated  from 
the  vessel  containing  the  water,  ita  volume  net) ran •■!,  and  the  enclosed 
nir  anulyzcd  ;  after  this,  the  air  which  ruiv  --till  remain  in  the  water  may 
be  examined,  and  also  all  the  substances  which  the  water  may  hold  in 
solution.  Such  is  the  apparatus  which  baa  been  intrmt.-d  Is  die  com- 
mander of  the  Honiir  ;  and  the  zeal,  as  well  as  the  intelligence,  of  thai 
officer,  affords  us  the  assurance,  thai,  tinder  hi*  directions,  it  will  be 
usefully  employed  to  solro  tho  various  questions  indicated  above,  relating 
to  terrestrial  physics  ;  '|u<-»tions  which,  betid  •  their  purely  scientific 
btetest,  have  an  additional  impniUiwi  attached  to  (hem,  by  the  know- 
ledge which  their  solution  would  supply  respecting  tho  permanence  or 
variability  of  our  atmosphere,  and  the  conditions  of  existence  of  tho 
animated  beings  which  exist  in  the  depths  of  the  sea. 

MARINE  CTRREKT  S. 

The  Atlantic  and  Padfii  Oceana,  mi  the  Mediterranean  sua.  are 

traversed  by  numerous  currents,  which  are  the  more  dangerous,  as  they 
carry  reaseu  out  of  their  proper  course,  without  the  pilot  suspecting  it; 
in  cloudy  weather,  |>artieulariy,  lie  has  no  means  of  ascertaining  tlieir 
influence.  Among  the  phenomena  of  the  sen,  and  considered  in  their 
twofold  connexion  with  theory  and  practice,  there  are  certainly  none  more 
deserving  than  these  of  a  high  degree  of  attention  by  navigators  of  every 

country.      I'll    .in! us  memoirs  and  works  specially  appropriated  to 

the  subject,  such  as  those  of  Dueoudray,  Uonmie,  and  even  the  t'Oilhti- 
mou  Dttfio  treatise  of  Major  Rennell,  which  has  recently  appeared, 

are  very  far,  in  my  opinion,  from  having  exhausted  (he  subject.  Of  this 
the  reader  will,  finally,  be  aide  to  judge. 

O.v  the  OADaB  <»  OuwUBHft — The  most  remarkable  currents  ob- 
served by  navigators  are,  in  the  Atlantic  :— 

The  current,  which,  having  gone  round  the  Bank  of  the  Agulhas  and 

the  Cape  of  Good  Hope,  proceeds  from  south  to  north  along  the 

western  side  of  Africa,  as  tar  as  the  Gulf  of  (Juinea. 
The  current,  termed  equinoctial,  which  runs  invariably  from  cast  to 

west  on  both  sides  of  the  equator,  between  Africa  and  America. 
The  current  which,  after  having  issued  from  the  Gulf  of  Mexico  by 

the  Straits  of  Dnhaiua.  runs  at  a  certain  distance  from  the  coasts 

of  the  United  Mates  in  the  direction  of  N.E.  as  far  as  the  Bank 

of  Nantucket,  when-  its  direction  is  changed. 

t&«   cnn.iir,  by  the   action  of  ^kXtacu  i\\«  'twtocr*  «A  ^wt. 

Oama  wUek    i*Mfa  the  coasts  of  Srpnuv,  TJotVu^jA,  «e&  WJwv; 
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from  Cape  1'iui-terrc  as  far  as  the  parallel  of  the  Canaries,  are  ail 
directed  towards  the  Straits  of  Gibraltar. 

What  is  the  cause  of  these  currents  ? 

The  trade-winds,  according  to  some,  by  continually  blowing  front 
cast  to  mat  in  the  Indian  Ocean,  must  produce  a  fry  u  id  intumtsct 
the  eastern  coast  of  Africa  near  the  equator.     Tliis  accamulatcil  water 
flows  continually  from  north  to  south  through  the  Strait*  of  Mosambiqme. 

When  it  reaches  tin-  p.ir.illel  of  the  Gape  MM  1 1  Hope,  the  BMtBM  wall 

or  mound  which  had  hitherto  maintained  it  being  discontinued,  the 
water  necessarily  flows  westward.  It  is  thus  that  it  forms  llie  current  of 
the  Agulbas. 

equinoctial  current  of  the  Atlantic  is  attributed  to  the  constant 
impulsion  of  the  trade-wind  on  the  waters  in  the  ricinity,  and  to  the 
north  and  south,  of  the  equator. 

T!:.  Atlantic  equinoctial  current,  in  this  respect  resembling  the 
sanatoria]  annul  of  the  Indian  Ocean,  must  produce  a  great  accumulation 
of  water  along  the  first  coast  which  proems  itself  as  a  barrier;  this 
...I  i  i  Amelia*  Hence  results  a  general  movement  of  the  Caribbean 
sen  towards  the  strait  which  separates  the  eastern  point  of  Yucatan  froai 
the  western  point  of  Culm;  this  produces  un  deration  of  the  level  of 
the  sea  in  tin;  Gulf  of  Mexico  ;  and  this  elevation,  finally,  is  the  cause 
of  the  rapid  formed  by  the  accumulated  «.it< t  in  the  Gulf,  at  its  escape 
from  the  .Strait  of  Bahama,  the  prolongation  of  ••■ 
s/rram. 

With  respect  to  the  current  in  the  Straits  of  Gibraltar,  it  might  be 
caused  by  a  depression  of  the  level  of  the  Mediterranean,  and  tfai 
pression  might  be  occasioned  by  an  excessive  evaporation,  which  the  influx 
of  the  tributary  rivers  is  insufficient  to  eompeiisali 

These  explanations  arc  simple ;  they  appear  to  rest  on  physical 
causes  the  action  of  which  must  lake  place  in  the  direction  that  ii 
assumed ;  and  the  most  intelligent  observers,  Franklin,  Itennell,  &c, 
have  adopted  tin  m  ;  yet,  1  am  about  to  prove  that  they  are  not  so  com- 
pletely established  by  observation,  measurement,  and  experiment,  a*  to 
prevent  us  from  entertaining  legitimate  doubt*  on  the  anbj 

A  continued  and  strong  wind  raises  the  level  of  the  sea  along  the 
coast  towards  which  it  tends  to  direct  the  water ;  thus,  at  Brest,  Loricat, 
Roehefort,  BO,  the  tide  is  always  highest,  oil  other  circumstances  being 
equal,  during  a  went  wind.     So  on  the  opposite  shores  of  the  At' 
and  along  the  coasts  of  the  United  States,  it  is,  on  the  contrary,  the 
rasl  wind  which  produces  this  effect.     So  it  is  by  south  winds  that  the 
waters  of  the  Mediterranean  are  accumulated  in  the  purls  of  Genoa, 
Toulon,  and  Marseilles,  and  by  north  winds  in  those  of  Algiers,  Bum, 
and  Tunis.     These  facts  are  not  disputed,  nor  do  they  admit  of 
called  in  question.     It  only  remains  to  determine  the  value  of  tin. 
dental  changes  of  level  which  winds  may  produce. 

Franklin  relates  that,  in  an  extensive  piece  of  water  three  leagues 

broad,  and  about  three  English  feet  in  depth,  a  stroiig  wind  OMSM 

whole  of  one  of  the  sides  to  become  dry,  while  it  raised  the  water  on  I 

opposite  side  three  feet  above  \te  fotmax  W\,  ftit  4s\i^x  \J&*x«\  Wruj  i 

feet  instead  of  three.    In  our  omtasA^  ti<>\  \\ivnY  \Wva ^ja-- 
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a  higher  nuralier  than  this  should  he  stutcd  a*  tin;  maximum  edict  pro- 
duced by  the  mom  violent  tempests*. 

The  Trade-winds  arc  certainly  constant,  hut  their  strength  is  ex- 
tremely modemtc.  Tin  depressions  of  the  sea-surfuce  which  they  occa- 
sion must,  therefore,  be  iaoonniderabli .  Il  teema  difficult  In  admit,  that. 
the  vertical  fall  of  a  yard,  for  ev  .  v.m  (»..  yank  em  prodac* 

currents  which  arc  not  entirely  annihilated  after  a  passage  of  many 
hundreds  of  leagues. 

i  lu  that   iii.   ir.nl.  -winds,  on  account  of  their  feeble  in- 

tensity, seem  little  likely  to  produce  any  considerable   intuateaeance,   [g 
the  waters  of  the  ocean.     I   ihall  even  go  further,  and  prove,  that,  in 
point  of  fact,  the  very  seas  from  «hich  correal-  appear  to  emanate,  are 
exactly,  or  very  nearly,  of  the  same  level  as  thoM  which  the*    i  n 
aftei  vrsudi  traverse. 

It  has  been  indisputably  proved  by  M.  Lepere,  '•  ions  made 

during  tin-  ivgvptiau  expedition,  thai  il"-  level  of  th<  Meditenaaeaa  mar 
Alexandria,  il  lower  by  96*5  feet  than  the  low  water  level  of  the  K.  .1 
Baa  near  Sue/,  and  by  :!-.">  Ii  et  A  OP  tile  high  water  level  at  the  lame 
pLi 

This  is  certainly  a  very  great  difference  of  level  between  two  Bent 
which  may  be  considered  as  communicating  with  each  other  ;  I 
one  homl,  the  Mediterranean  open*  into  the  Atlantic  by  the  Mr., 
Gibraltar;  ■  -11  tin-  other,  the  lied  Sen  joins  the  Indian  Ocean  bl  the 
Straits  of  Uab-el-mundel  ;  and,  thirdly,  tlie  Atlantic  ami  Indian  Ocean 
blend  with  each  other  nt  the  tape  of  * :..-..!  1 !..].«-.  It  is  v<  ry  far  from 
my  intention  to  depreciate  what  is  curious  or  interesting  in  such  a  result 
as  this ;  but  I  must  be  allowed  to  any,  thai  it  thrawa  bo  light  on  the 
■•led  question  of  currents,  for,  to  render  the  explanation  admissible, 
then  ought  to  be  a  sensible  difference  between  tha  bare]  of  two  conti- 
guous sens,  between  that  from  which  the  current  i-.-ucs.  :nn I  thai  into 
which  ii  ilim  •>. 

Further,  hat  ii  differC f   level   been   clearly  proved  to   axial 

iv.cu  ill.  Gulf  of  Mexico  in  which  (he  (iulf-stream  originates,  and 
that  part  of  the  Atlantic  Ocean  which  washes  the  eastern  side  of  the 
Florida*  and  <  irnrgia  ' 

'l'be  lahahitanta  of  the  Isthmus  of  Panama  believe,  but  withool 
oreof,  that  the  Pacific  is  higher  than  the  Atlanri.  Ocean,  Franklin, 
Hennell,  &c  likewise  admit  a  difference  of  elevation,  but  of  an  opposite 
nature.  M.  von  Humboldt  confirmed  this. latter  ..pinion  by  barometrical 
observations  made  at  Cumana,  Cailliagena,  and  Vera  Crux,  com  p.. 
with  others  made  at  Acnpulco  and  Callao.  At  the  three  placet  jip,t 
mentioned,  the  waters  appeared  to  him  to  be  about  ten  feet  abore  the 
le»el  of  the  Pacific,  as  taken  on  the  western  shores  of  Mexico  and  I'.  in, 
Now,  as  no  one  doubts  that  the  general  mass  of  the  Pacific  and  Atlantic 
Oceans  lias  the  same  level,  that  portion  of  the  lattet  near  llie  Antlll.  -, 
and  that  which  is  enclosed  in  the  Golf  of  Mexico  will  thus  form  a  local 
elevation  or  intumescence  of  about  ten  feet. 

•  Plaeo  are  mcntinn.il  In  the  Mciti-       raised  the  waters  twenty-three  feet  above 
IctmuMO",  whm:  tier-  .•/    mini   from  tin-       tln-ir  ordinary  \cvc\  \  \i\A  sW*r.  «ft».«J*  m» 
mwlb-wvat    (emlted     LobadKvttt)     have   i  entirely  \oc«A. 


QUESTION*   1-0*   SOMTIOX  :    I>T  M.  AHAOO. 

Before  citing  a  work  which  doe*  not  confirm  thi*  result,  I  ou. 
mem  ijr  illustrious  friend  baa  himself  remarked,  with  his  usual 

caution,  that  hit  observation*  were  not  sufficiently  numerous  to  plo-< 
fact  of  so  small  u  difference  of  IctcI  beyond  doul  L 

Two  engineer*  have  lately  croased  America  -it  it*  iiarrowc»t  part,  in 
order  to  settle  definitiv,:  I  ition  of  the  two  oceans.     W# 

mar  add  that  their  object  was  not  purely  of  .1  montific  nature,  but  hud  a 
direct  reference  to  one  of  the  grandcel  problem*  which  commerce  ever 
proposed, — the  poeaibUit*  ••(  a  1 .. minimi.  .,iion  between  the  Atlantic  ajid 
the  Pacific,  across  tin'  [athmai  of  Panama.  .Such  was  the  object  of  th< 
inreatigation,  the  results  of  virion  1  am  about  M  »t-itc,  and  which  was 
intrusted  by  Oeneral  Bofittf  lo  Mr.  Lloyd,  an  English  engineer,  and  to 
»Svudi-ii  eaplain,  named  palmare. 

This  BBTVOy  WOt  made  in  W2H  and  lfl^'.t.  Thr  level  used  was  con- 
struct..! bj  •  an -y,  of  London.  The  line  commenced  at  Panama,  ou  the 
Pacific  Oaaan,  at  (ha  lerel  of  the  highest  tide*  of  the  equinox,  corw- 
10  the  third  dny  of  the  full  01  of  the  BOw  moon.  Its  tcrraina- 
tion  wiu  at  a  [dure  named  Bruja.  to  which  the  influence  of  the  tide 
extends.  Bruja  is  ou  the  river  C'hugres,  about  twelve  miles  from  the 
place  whan  that  river  enters  the  sea  of  Ihfl    V  "t  ill.-. 

At  Panama,  the  mc  a  difference  of  the  level*  of  high  and  low  water, 
during  spring  tides  is  21-2  feet.  At  Chagrea,  on  the  Atlantic,  this 
difference  does  not  exceed  1*1  foot. 

By  assuming,  in  men  place,  for  (ha  mean  lore!  of  the  ooeoa,  a  »ur- 
face  equally  remote  from  the     a<  »    ft  e  l.  roll  of  nigh  nnd  low  win 
follows.  I'p.m  the  survey  of  >yd  and   I'alinare: 

\.il.  That  the  mean  h.vel  id'  the  Pacific  Ocean,  at  Panama,  is  3'53 
feet  higher  (ban  (h*  BNOn  level  of  thfl  Atlantic  Oceiui  at  Chi 

•J  nil.  That  at  the  instant  of  high  water,  the  Ocean  on  the  western 
coast  of  tin   Isthmus,  is  13-55  feet  higher  than  on  the  eastern  coast. 

Wnl.  TI1.1t.  mi  the  enntrnry,  at  lie    in  1    nl  •  :    Ion   ■.,  iter  on  the  turn* 

IS  the  Pueilie  Orean  is  luwrr  than  the  Allanlie. 

'I  i.e.,,'  obeerrations,  —  ■  - .  111.  then,  to  confirm  the  opinion  long  sin** 
ado], ted.  that  ihe  menu  level  of  the  Pacific  is  morr  elnvat.-d  tliun  the 
mean  level  of  the  Atlantic  ;  luit  the  difference,  instead  of  being  enorm- 
ous, a*  was  supposed,  is  only  8*58  feet.  It  may  eren  be  permit ti 
nmpoaa,  without  injustice  to  the  merits  of  Messrs.  Lloyd  and  Palmare, 
thai,  in  carrying  their  operations  through  a  wild  country  abounding  with 
difficulties,  in  running  a  line. "whose  total  extent,  including  ll 

■hty-two  miles,  nnd  that,  m  observing  at  !>.'?">  station*,  they  may  hare 
rani  to  Ihe  small  extent  of  a  yard  and  n  naif.  It  wmild  then  follow, 
1  lint  there  is  nothing  to  prove  that  there  is  any  sensible  difference  be- 

■1  the  mean  lev,]:;  of  the  two  great  sea--  whil  fa  ■  ■  •!■  1  inn  11  i<  ..I  •  ■  eilh  c*eh 

other  by  (he  Mraiii  of  Magellan  and  Cape  Horn*. 

The  labours  of  Messrs  Lloyd  and  Palmare,  so  far  at  least  a*  they 

•  If,  nficr  lie-  idi  i.iin.'  memoirs  of  M.     llisy  ajrain  si 

naa  //innii.'l.ii,  11  Is  itSU  11 isarj  to  ta-    M*xwo,  1   would  remark,  that  the  mo«i 

turn   to  the  trulv  astonishing  depreeiOuA  eWtSMn  \,.:,i.\  .,' \V,   \nc*n«M  Una  stir- 
'     1  the  CtmKilerat  of  Boutfa  hmsi  ica  W -     »«*<*  Jg  *■*•*■"•.  ""*?!*"* ^S5?"v'"*' 
in   the   Isthmus  of  ranaros,  **<r-     wJy  Wft  V**w»««Vs**«»*a. 
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apply  to  the  explanation  of  tin-  rapid  current  which  precipitates 
from  the  Gulf  of  Mexico  int..  n  by  the  Straits  of  Bahama,  v, 

proro,  hypothetical ly.  tin  '  eific  nod  Atlantic  Oceans,  viewed  as  a 

whole,   form   n  surface   of   the  same  level.      We   shall   escape   from   thil 

difficulty  liy  relating  the  re»ult>  of  1 1  obeer  Tali  one  made  in  Florida  a 

few  rear*  since,  l>y  the  Freii 

grew-,  to  survey  the  line  of  a  canal  designed  t<>  unite  the  rWi  I     i.  Marie, 

on  tl  tb  tho  buy  of  Appalachicola,  on  the  Gulf  of  Mexico. 

According  to  the  first  result  of  the  measurement*,  Ion-  iraler  in  tin- 
Gulf   of    Mexico   would   be   higher  than   the  low  tenter   of  the  Ati 
by  8-73  feet.     A  second  result  gave  a  difference-  of  the  smnc  nature  be- 
tween the  two  low  waters,  of  2"8  feat.     11m  OHM  ii  3-215  feet. 

But  r\.  11  thil  slight  inequality  of  lava]  i*  greater  than  the  real  one. 
In  fact,  when  we  compare  two  seas  subject  to  tide*,  it  ii  evidently  the 
mean  levels  that  is  to  say,  tin-  surfaces  equally  remote  from  high  and 
low  water,  that  ought  to  In  compared.  In  tin*  instance,  although  I 
can  pcreeivc  no  reason  for  it,  the  comparison  was  made  between  two  low 

re.     In  order  to  stal  iter  accurately,  therefore,  it  is  ncccssury 

to  elevate  the  surface  token  for  comparison  in  the  Golf  of  Mexico  to 
half  the  height  of  the  tide  ol  c li.it  golf.     The  tame  thing  must 

lie  done  in  regard  to  the  eastern  or  Atlantic  side  of  ths  Hondas.     In  tho 
gulf,  near  the  point  when  tho  level  was  terminated,  tho  tide  docs  not  rise 
more  than  about  t.  u  inches.     On  the  other  side  of  tin    I  1 
mouth  of  the  rivet         M ,ni ■•,  the  tide  is  about  6'56  feet.     Low  v. 
therefore,  \h  2  i;:'.  Lit  more  removed  from  the  mean  tide  at  St.  Marie  than 
in  the  gulf.     If,  then,  the  menu  level*,  are  referred  to,  a  done 

to  Obtain  UU  tl  &  result,  instead  of  3-2ci  feet,  it  will  he  found  that  the 
difference  of  the  level  of  tbe  two  seas  is  3-28  minus  2-03  feet,  that  is  to 
say,  0-05  feet,  or  about  eight  baol 

Thi*  quantity  is  evidently  within  tin-  limits  of  error,  which  observa- 
tions embracing  the  "hole  breadth  of  the  Florida*  must  he  liable  to.  But 
even  though  the  difference  alleged  were  real,  it  may  ha  doubted  whether 
any  ono  would  now  be  iaolined  to  regard  an  inequality  u  unimportant 
I   sufficient  explanation  of  tin  i  current  which,  issuing  from 

the  Straits  of  Bahama,  at  a  rate  of  not  less  than  five  miles  an  hour, 

UM  its  progress  nearly  in  it  straight  line  into  the  very  middli  .■!'  I  lie 
Athiniie,  to  u  distance  of  about  1200  miles,  without  its  rapidity  abating 
during  so  long  a  course. 

Let  us  now  consider  the  Mediterranean.  In  this  sea  the  alleged 
lowuess  of  the  level, — the  presumed  cause  of  the  current  flowing  from 
the  Ocean  towards  the  Straits  of  Gibraltar,  is  said  to  lie  the  result  of  IB 
enormous  annual  evaporation,  which  the  BUIM  of  waters  contributed  by 
the  Nile,  the  lihone.  the  Po,  &c.  is  insufficient  to  compensate.  Direct  and 
demonstrative  proofs  of  this  wont  of  compensation  are,  it  is  true,  com- 
pletely wanting.  But  if  this  objection  be  advanced,  ■  new  form  is  immedi- 
ately given  to  the  arjiuiucnt.  and  then  it  is  said  ("hi.  U  hi  in  reality  tiie 
cose),  that  in  summer,  at  equal  latitudes,  the  waters  of  tbe  MediternN 
are  about  5^°  to  (ty°  Fahr.  warmer  than  those  of  the  Ocean,  from  which 
it  inevitably  follows  that  the  first  undergo  move  HflMWafiab  fc»»  %M» 
other*,  and  that  nothing  more  is  required,  to  t%\>\avu  ftw  uwttss.  «&  *&*> 
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And  thi-  be   confessed,   would  be  sufficient,   if  the  came 

indicated  were  to  produce  «  very  xeiixible  difference  of  level  in  tl 
Mas.  Thus,  whatever  may  have,  been  said  of  it,  the  problem  *il!  bl 
found  to  be  reduced  to  oue  of  numbers,  or  to  a  question  of  fan  U 
must  be  ascertained,  cither  by  calculation  or  experiment,  to  mkat  rxlotl 
ibe  At!  iini.  Ooesa  it  higher  than  the  Mediterranean.  The  calculation. 
I  have  already  stated,  will  be  difficult  to  be  made  with  precision,  owing 
to  tl:  of  sufficient  data.      With  regard  to  experiment, 

of  thnt  which  1  urn  about  to  present,  seem  to  me  calculated  to  satisfy  the 
most  terupuloui  minds. 

Delamhre  had  already  found,  by  the  pieat  chaiii  of  triangle*  on  the 
meridian  which  extends  through  France,  from  Dunkirk  to  Barcelona, 
the  means  of  directly  ■  ■  the  Icvd  of  the  two  seas.    The  triangle* 

comprehended  between  Ithodcr.  and  the  Mediterranean,  gave  him  for  the 
vertn'.il  height  of  thai  town,  a  result  which  agreed  to  a  fr.ni.nji  ../  ■ 
metre  with  the  height,  referred  in  the  ( ».-.  m,  that  was  obtained  from  that 
portion  of  the  chain  placed  between  lihodex  and  Dunkirk. 

It  lias  already  been  slated  in  opposition  to  this  result,  that  the 
observations  from  which  it  was  deduced,  were  not  always  made  under 
favourable  circumstances ;  that  they  should  have  been  many  times  re- 
peated, if  intended  to  be  decisive  of  a  difference  of  lev.  1  j  and  t It-* t, 
moreover,  the  necessary  calculations  had  neither  been  nude  with  care, 
nor  by  methods  sufficiently  accurate.  These  objections  were  not  without 
weight :  -'iel  lot  this  reason  the  officers  of  the  corps  of  Ingi mVirrz-jfAuj/n- 
plies  endeavoured  to  take  advantage  of  the  chainsof  the  primordial  triangles 
'\ii.iii  stretch  in  different  directions  and  cover  the  whole  surface  of 
France,  in  order  to  submit   the  question  of  the   levels  of  the  t  • 

:i  ii.  v,   examination,      \1    Deleios,   m ig   others,  devoted    himself  t<>  (V 

subject.  He  made  extensive  investigations,  but  which,  however,  arc 
Mill  in  MS.,  and  1  bare  therefore  to  regret  thai  I  am  unable  to  state  thi 
results  in  tins  paper.  Hut  the  observations  which  M.  t'orabreuf  has 
pxi  tented  to  me  Academy  of  Scii  noes,  an  also  as  directly  to  the  point  u* 
could  be  desired,  and  were  conducted  with  B  precision  which  it  would 
appear  difficult  to  exceed. 

This  operation,  carried  on  along  the  southern  frontier  of  France, 
during  the  years  11(2;"),  182(5,  and  182",  cinbiaccd,  in  the  |j 
shortest  distance,  the  whole  of  the  interval  lying  between  the  Ocean 
the  Mediterranean.  Forty-five  primordial  triangles,  many  of  which 
hav.  their  rerticei  on  the  highest  peaks  of"  the  Pyrenees,  join  the  fort  of 
Socoa,  near  St.  Jean  de  Luz,  to  several  points  of  the  plain  of  Pcrpignan, 
the  small  elevation  of  which  above  the  sea  was  obtained  by  two  secondary 
triangles.  All  the  angles  were  measured  by  M.  Gambey's  rcpeating- 
circle.  .i7kI  were  repeated  three  times  at  the  least.  The  same  was  the 
ease  with  the  zenith  distances.  Cine  was  taken,  also,  to  make  the  obser- 
vations between  10  a.m.,  and  3  or  4  p.m.,  only,  in  order  to  avoid  the 

■  -iVeel  .  ..('   iiri-gulni    redaction,  whieh    take-   place    Ileal    tin     horizon    some 

hours   after  sun-rising,  and  before  his   setting.      The  amount   of  atuio- 

N-'/irTic  refraction,  between  each  ccmp\e  <it  tta&ana,  was  deduoi  i   from  I 

i-omporisou    of    reciprocal   zcixUn    Qisteaces-       Km   «sn«taa>.i»  "vc*.  <w»». 

important  operations,  M.  Corabosuf  \wA  Ca^waV^vCT  asAXk^ws*. 

Hossard  and  TcstU  of  the  corps  ot    Iiigcn»cur*-8e06rawh«. 
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The  station  at  Crafn-re  is  nearly  in  the  middle  of  the  interval  which 
separates  the  Ocean  from  die  Mediterranean.  The  eastern  pun  of  tin- 
chain  of  triungli-K  jarred  to  determine  it*  height  above  the  Mediterranean; 
the  other  part  gave  the  height  above  the  Ocean.  It  is  important  to 
remark,  that  the  calculations  could  hate  been  mode  hy  a  variety  of  distinct 
combinations,  among  which   M.  <  or.ili.vuf  made   choice  of  three.      He 

ided,  in  the  first  plate,  from  the  Ocean  and  the  Mediterranean  to 
tallowing  the  single  series  of  vertices  which  bounded  the  chain 
on  the  south  ;  then,  secondly,  hy  taking  exclusively  the  northern  vei 

thirdly  and  fourthly,  by  travelling  diagonally,  that  i»  to  say,  by  visiting 
alternately  a  BOTthern  vertex  and  a  southern  one.  The  following  is  the 
result  of  then  various  combinations  : — 


II. filler  CraJMN. 

Abmv  iii» 

MrdlbwmoMii 

Abor-lh.    J      ,„_ 

By   111.-   li 1     ll Midi,  ril   verticM         .        . 

Hy  tit.-  Hat  of  tliv  imrth-ni  \.  rtice*       .     . 
By  the  wound  diagonal  lino    .     .        .    . 
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MM",  83     0",  48 
MM  ,o;     1   ,  92 
L'u:nt  ,61     o  ,  M 
MM  ,49     0  ,  30 

Mean* 

.  iO 

-■'■■-    .77       i      •,:: 

'I'll.-  mean  diff  renee,  0",73  (2'4  Eng.  ft.),  is  so  small,  particularly 
when  We  recollect  the  extent  of  the  line  which  WOO  levelled,  that  it  cannot 
prevent  the  conclusion  that,  in  a  state  of  repose,  the  waters  of  the  Ocean, 
and',  'lie  Mediterranean,  have  n  surface  of  the  tame  level.      At 

all  events,  there  can  he  scarcely  a  doubt,  that  if  any  difference  in  this 
respect  does  exist,  it  is  too  small  to  be  appreciate! I. 

In  this  article  I  wish  merely  to  prove  that  the  subject  of  currents 
is  far  from  being  exhausted  ;  that  difference):  of  level,  to  which  hydro- 
graphers  have  recourse  for  an  explanation  of  them,  are  either  completely 
nugatory,  or  insignificant;  and  that  there  is  still  room  for  ample  inve»- 
ligation.  This  object  I  conceive  1  have  attained.  I  shall  still,  however, 
add  a  few  reflections. 

The  theory  of  currents  has  made  little  progress  hitherto,  because 
those  phenomena  have  chiefly  been  considered  which  affect  the  surface 
of  the  sea.  Currents  produced  by  differences  of  salines*  and  of  tem- 
perature exist  at  all  depths.  There  are  currents,  for  example,  in  contact 
with  the  very  bed  of  the  sea,  winch  transport  the  cold  waters  of  the 
polar  zones  as  far  as  the  equator.  Near  the  poles  these  waters,  like  the 
solid  part  of  the  earth  that  supports  them,  move  at  a  very  slow  rate, 
from  west  to  east.  As  they  pass  by  dcgTees  to  temperate  and  mm 
regions,  they  arrive  at  greater  terrestrial  parallels,  which  thenceforth 
move  quicker  than  they,  and  hence  the  relative  currents  which  run  from 
the  cast  to  the  west,  and  of  which  the  volume  is  equal  to  that  of  the  polar 
entente. 

It  is,  if  I  am  not  deceived,  by  placing  them  in  this  point  of  view; 
tilling,  in  imagination, to  the  profoundest  depths  of  the  ocean; 
and  hy  applying  to  the  sea  the  theory  which  has  already  given  a  satis- 
Sutorjr  expauutioa    of   the  trade-winds,  thoX  wc  Av\\\  wa-A  \wnmv- 
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ravelling  the  subject  under  consideration,    It  will  thus,  in  myopiiil 
equally  possible  to  conceive  how  currents  of  Ten'  inconsiderable  velocity 
crow  such  immense  extent*  of  sen;  how  they  are  inflected  nnd  Tvflsctei 
in  their  course,   by  the  must*   of  continents   ani  irhile  i/d  aJ  a 

distance;  and  how  they  deviate  when  they  approach  banks,  such  *» those 
of  the  Agulhosor  Newfoundland,  on  wUch  there  is  not  less  than  fifty-fire 
fathoms  of  HI 

.Sea  or  Wkeiw  f  I'arerJ. — Among  the  phenomena  of  the  ocean, 
which,  although  in  long  known  to  us,  may  yet  become  the  subject  of 
curious  iurcsti^ili'. n,  I   should  be  iiiohued    to   place  that   of  the    IVttdf 

Sm,  or  tin-  5m  •>/'  Wrack. 

'flu-M    BMDM   BM   applied  to   a  portion   of  the    Atlantic  Ocean, 
situated  to  the  west  of  the  Azores.     It  is,  on  an  avenge,   from  forty 
to  fifty  leagues  in  width;    its    extent   in    latitude    is    25°:    and    the 
a  which    it  ocoupSi  tdj   aqua]    in    oroa   to  the    surface  vi 

France*.      It  is   entirely   covered   with   plant*    (  h'ucin   natantj. 
Portuguese  call  it  Mm  de  Sargatst;  Oviedo,  Praderiai  (Prairies)  de 
)  erva       In  I  192  the  companions  "f  t '  1 . r i  - 1 •  ■  j ■  1  ■  •  - 1  Columbus  were  greatly 
alai  i  -Uii'v  conceived  that  they  had  reached  the  remotest  Lin 

the  navigable  ocean,  and  expected  to  be  stopped  by  the  weed,  as  theh 
fabulous  St.  Barandon  hnd  formerly  boen  by  me  ice  of  the  potai  regions. 

By  examining  a  multitude  nf  observation*  on  the  subject,  depo 
in  the  archives  of  the  English  Admiralty,  in  order  to  determine  the 
limits  of  the  Sea  of  Sargasso,  .Major  Kennell  found  that  thai  great  bank 
of  fucus  had  undergone  no  change  of  place  hotwej  0  (he  vi.irs  1  "70  and 
Ifllir,  cither  in  Inngituile  01  latitude.  This  remarkable  pcrmani  ney  of 
position  AI.  vnn  Iliiinliolili  has  shown  to  have  i  far  back  as  the 

end  of  the  fifteenth  century,  by  discussing  the  observations  of  Columbus. 

Three  different  ext'lannlions  have  been  advanced  to  account  for  the 
rtenec  of  Fuciix  nalaiis  in  this  *en.  Some  are  of  opinion  that  there 
sjn  .  in  these  latitudes,  numerous  hanks  at  the  bottom  of  the  ooean  on 
which  the  fuci  grow,  and  from  which  they  are  accidentally  detached; 
others,  thai  these  plants  vegetate,  and  develop  themselves  even  on  the 
surface  of  the  water;  but  the  opinion  most  generally  received  is,  that 
tlie  Bas  ui    Weeds  is  merely  the  site  where  the  Gulf-stream  continually 

it.    the    plants    with  which   it    is    loaded    on  from    the 

<  half  of  Mexico. 

Tins  last-mentioned  hypothesis  has  been  adopted  by  Major  Re 
although  it  is  very  far  from  explaining    why  a  great  pr-  of  the 

flonting  weeds  in  the  Sen  of  Sargasso  are,  instead  of  being  fad 
decayed,  in  n  state  of  great  freshness.  Indeed,  English  na\  igutora  never 
fail,  when  they  speak  of  these  regions,  to  mention  the  fresh  weed,  and 
the  need  much  decayed.  Christopher  Columbus  himself,  as  M.  von 
Humboldt  has  remarked,  was  likewise  much  struck  with  the  mixture  of 
yerba  mm/  rn-jn  i/  olra  win/  J'rescti. 

The  floating  fuci  of  the  Sea  of  Sargasso  are  always  destitute  of 
roots  and  fruit.     If  we  suppose  them  to  be  developed  in  the  same  region 

•Jt  would  therefore  be  Ul>  toY]Omu«a  worn  «»**■  v>  »«*,  w*  Art*  V"WJ  uik« 
from  north  to  south  ;  an  urea  ot  a,bwt.  S04,«H»  ««»».«.  \s&»*k— tS. 
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where  thry  are  found,  we  nut  consider  them  to  be.  *•  M.  Meytm  ha*  done, 

similar  to  fr«-vh-wat«-r  nlg»,  many  of  w hicli  multiply  only  by  new  branches. 
It  "ill    !i>.  ain   to  I.  d  hy  what   mrnnt   it   i»  tint   the 

waters  OT«r  such  a  great  extent  of  sea  escape  »o  completely  from 
action  of  wind*  and  currents,  tbat  centuries  bare  not  been  sufficient  to 
disperse  tbe  plant*  which  were  found  CoUecl  at  the  end  of  the 

fifteenth  century,  when  the  galleyi  of  Columbus  ploughed  through  them 
for  the  tir«t  time. 

.  jbtless  appears  more  natural  to  suppose,  that,  in  proportion  as 
the  winds  and  curn-nU  drive  tbe  flouting  foci  beyond  tho  ordinary  lit 
'it  the  8ea  of  Sargasso,  their  placet  at  the  surface  are  occupied  by  others 
From  the  bottom.  According  to  this  hypothesis  the  fuci  are 
Stationary  in  appearance  only ;  the  sen  would  always  appear  alike 
eorered  over  the  region  which  produces  the  individuals  would 

be  continually  regenerated. 

What,  then,  is  necessary  at  the  present  time  to  throw  light  on  this 
furious  point  in  terrestrial  physics?  A  few  experiments,  which, 
though  extremely  simple,  are  still  wanting  to  science, — soundings, 
sufficiently  deep,  made  along  tbe  borders,  and  towards  the  centre,  of  the 
Bh  of  Sargat  ■". 

I  To  I*  concluded  in  our  next.] 
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his  University  is  at  length  constituted  by  Royal  Charter,  of  which 
tiie  following  is  a  verbatim  Copy: — 


WiutAM  the  Fourth,  by  the  grace  of  Ood, 
"f  I!..-  United  Kingdom  of  (Jr.  -i  Huinm 
sod  Ireland,  King,  Defender:  of  tho  Faith, 

to  all  to*  I i  these   prosonta  shall   i», 

rreetinv; :    Whereas,  we  have  cU-.-im-.l   it  to 
5t>  tbe  duty   of  our  Royal  office,   fur  the 
advancement  of  religion  and  morality,  and 
of  useful  knowledge,  to  hold 
forth   to  nil  classes  and  denominations  of 
Mr   I. -ill  !u!    luhjncta,  without  any  distinc- 
tion whs  n  encouragement  for  pur- 
suing a  regular  and  lihvml  ■  > 
cation  i  and  considering  that  many  persons 
io    prooeeutc    or    complete    their    studies, 
both  In  the  metropolis  and  in  other  parts 
tif.nr  l  nhed  Kingdom,  to  whom  it  is  ex- 
i   that  thrtv  should  !»•  offered  such 
facilities,  and  on  whom  it  in  ju»t  Hint  limn- 
should  be  conferred  suoh  distinctions  and 
rewards  as  may  incline  tin  m  to  p 
in    these     their    laudable    pursuit-.  :     Nmv 
•mow  ye,  tlmt  for  the  purpose  of  ascertain- 
ing, 'o  ineaiu    nf  .  xaniiuatmii,  tho  persons 
tu-i|liiri'<l  proliri.'iiey  in  literature, 
bv    the  pursuit   ill'  miii-Ii 

toupv"  of.  and  of  rewording  them 

t»y  academical  degrees,  as  evidence  of  their 

•arerscctive  attainment*,  and  marks  of  ho- 


nour  proportioned  thereunto,  we  do,  try 
i  irlii.-  if  our  prerogative  Royal,  and  "I  mir 
especial  grace,  certain  knowledge,  and  room 

motion,  by  these  presents,  r.>r  as,  our  tubs. 

n ml  KUigSHWU,  will  grant,  declare,  sua 
constitute, — 

Our  right  trusty  and  well-bi  I 
William  Cavendish,  Earl  of  BarUnetOIL 

The  Right    Rev.    Father    in    (J,. 
ward,  Lord  Bishop  of  Durham. 

Hi.  Right  Rov.  Father  in  Ond,  William, 
Lord  Bishop  "i  Chichester. 

Our  right  irimty  ami  «.'II-Iii1iivi..i1  Coun- 
cillor, Henry  Harnn  Hnwgham  and  Vaux, 
and 

Our  trusty  ond  well-beloved  Osorgo 
Blddall  Airy,  Esq.,  our  Astronomer  Royal, 
and  Fellow  of  the  Royal  Son 

Andrew  Amos,  Esq.,  Barrintcr-st-Law. 

Thomas  Arnold,  Doctor  in  Divinity. 

John  Austin,  Esq.,  Barristcr-at-Law. 
Arnott,  Esq.,  Doctor  iu  Mcdlcin*. 

John  Bocot,  Esq. 

Pranehi  Bssufort,  Esq.,  Captain  «>f  our 
Boys)  Nj\>'.  Ilyilrosrapher  of  the  AdmU 
rnlty,  ami  M.-inln-r  ot  the  Naval  8o< 

Archibald  Billing,  Esq.,  Doctor  in  Mo 


ntARTrn  or  tiir  r 


dicinc,  and  Fellow  of  the  Royal  College  of 
.mi   Thomaa  Tlntnile,    Esq.. 

iv.  m.i.  n!  of  the  Royal  Society, 

.I:imi.   ■     Clarke,      Knq,,      Doctor    ill     M.'fli- 

<-■■■■ ,  Fellow  uf  (b>  Cohuge  "f  Physician*, 
tod  of  111 
Philip  unpton,  K»'|.,  Doctor  of 

Civil  Lnw,  Follow  "i  tin-  Royal  Bo 
and  our  Surgeon-General  in  Ireland. 

John  ]>jilt"n,  Boa,,  Doctorol  Civil  Law. 
and  Fallow  ol  the  Royal  S.MutL 

\\  i : I : . . r 1 1      Kinpaon,    Km|.,     ltarrUt.r-.il- 

I<*w,  Profoaeor  "i  General  PoHn  and  Uh 

LttWN  of    Kllglalldat  till     K.'lvl     111. liii  Cull. •£.  , 

Michael  I'ur.uliiv,  Kh.(.,  Doctor  of  Civil 
Law,  Pi  How  "1"  iln    Rova]  v 

l.. •• ..  1 1  kinmiclt,  Bart,,  Doe- 
tor  in  Medicine,  Follow  of  tin'  Royal  Col* 
lege  of  I'lisMrifin*.  mill  of  tin-  Uuvnl  Sn.-i.-tv. 

.Ilillll      M....H.      I  |,  li:.|.i«r,    Cll  Hi,      .M.i-I.r 

of  Arta,  Profcaaor  of  IL.taiiy  i"   lb*    I  mV 
vonits  cd  '  Wmbridge. 

Ch'ii'  imi    ii.  .v '-it,  i-".N.|.,  Dootor  in  Me- 
iiirmr,  .in  i    Downing    Profcaaor  of  M.,ii 
.■in.  in  ih.    1'niv.n.iiv  "i  Cnmliridge. 

Xbocnaa  Hodgkin,  Eaq.,  Doctor  in  Me- 
dicine. 

Franci."  Ivuni  in.  F....|. 

Jons  i  eorgi    BbM  Letmo,  Eaq.,  Fal- 
low "t  ili.'  Royal  Society. 
John  William  Lubbock,  Bao,.,  Vi.-.'-iv. - 

sident  ami  Treasurer  "f  tin-  Rny.-il  S.i. ■;,  n. 

sir  fimnn  Nl  Olteor.  Kurt,,  Doctor  in 
Medicine,  Doctor  ot  01  Unr,  Fallow  of 
ili..  l;..\  ii  Bodetr,  Follow  ..i  lot  I  '..ii. 
rii\»ii-iuii.i,  .in.-  of  our  Phyiloiana  Ettraor- 
iiinnri,  iin.i  Du. i-iii r-(;. innii  of  the  Army 
Medical  Board 

Richard  Rainy  Pennington,  Eta. 

.linn-,  Qaain,  Esq.,  Doctor  in  Medicine. 

•lohn  Kideoiil,  I     ;. 

Peter  .Murk  Rogoi  Esq.,  Doctor  in  Me- 
!,  -.ii, ■,  Boeretary  of  the  Royal  Society. 

Nobbou  Willinrn  Senior,  Esq..  mi.-  ..i  iln 
Mooters  of  our  High  Court  of  Chancery, 
and  Fellow  of  the  Royal  Society. 

.Ii.'..'|)li  Henry  Gemini,  Doctor  of  Lawn, 
I'riii'-iii.vl  of  the  Bristol  College. 

Richard  Sheepshanks,  Clerk,  Fellow  of 
III.-  R.isnl  Snciet\. 

.iiiiui  Suns,  Eeq,,  Doctor  In  Medicine, 

Cornop  Tnurlwafi,  Clerk,  Fellow  of  Tri- 
nity c.iiii.j;..  Cambridge. 

James  Walker,  Esq.,  Fellow  of  the 
Royal  Society,  and 

Henry  Worburton,  Esq.,  Member  of  the 
Commons'  lluuseof  Parliament,  and  Fel- 
low of  the  Royal  Society, — 

During  our  Royal  will  and  pleasure,  and 

all  persons  whom  we  may  hereafter  appoint 

t.>  lie  Chancellor,  Vice-Chancellor,  or  Fel- 

Iowa,  as  hereinafter  mentioned,  080  Ij'»<!.\ 

politic  and  corporate,  by  the  name  ol  l\vo 

.  r.ity  of  Loudon,  by  which  name,  sucVt 

body  poUuc  olmlllmve  perpttunVswccessAon. 


ia»,  iw- 
in**.  Id 


•  ml  shall  hnre  a  commoo  Bead,  and  "hall  1./ 
the  wine  name  sue  and  be  surd,  implead 
and  be  Impleaded,  and  answer  and  be  ae- 
ry Conrt  of  ua,  oatr  acta, 
>ml  eueooeeera.  And  we  dn  bet, 
mill  Ordain,    thai    by   QlC  0SBM  name  tVy 

and  tin -ir  * eeeont  -linll   U 

|uilili>  in  Inn  to  lake,  puretia- 
then  and  their  nuvepsaora  any  goofe,  that, 
peraonal  property  whatauertr,  and 
■iliuii  also  he  abb  and  capable  in  lat.nu. 

\miIi..|:iii,Iiiii;  the  »t»tulca  of  mortal 
take,  purchase,  and  bold  t"  them  and 

in  i-i      ur:  .    mil    only  »I!    Ml.-h    ' 
ingS,  h.'rv.lil.'iin.  in 

l„    from  i. "i.   to  'ii M'lii-.n   ly  aaaj  *»j 

occupiwl  for  the  imnji  .Imi  jiuqwaMt  of  tbt 
•'.ii.l  (iiii.r  dtj  .  but  nlno  any  other  lawk, 
hnililin.'  .    h, -i.  .liT.'innntu,    and   po»rano» 

i,i.    aituate     within    •  .ur 
Kingdom  of  Great    Hi.  Ireland, 

ding  tin  annual  •■  aha  .,i  10,008a; 

ouch  annual  vcluc  to  bo  cni 

iii,  ,1     at.    tile    |.eri...l     it     Ink" 

.,r  acquiring  the  tauuc  ;  and  tail 
,-.  itaora  abah    I 
Capable  in   luw  to  grant,  demise,  alien, « 
othcrwiae  dispoae  of,  .ill  -n  any    i 
perty.    real  'or  jieraonal,   Iwltoiclnj!  to   tbt 
aaid   Unlvemlty,  and  al  II   otbn 

matters  incidental  or   appi  nairdnj 
bodj  corporate.     And  we  d»  horobv 
will  and  ordain  thai   the   mid  bod; 
and  corporate  -hull   eonaiat  ■:■!  Chancellor, 
one  Viee-Chnneellor,  nnd  auch  nun 
-     i   \|   nbci  ■   i.i   the  - 

shall  fr.im  inn.-  in  t appoint  in 

sign  manual ;  and  that  our  right  truaty  lag 
right     well-bolovi«l     c  iu»iii      I    i 

Willii '.■!■.,  mii-ii.  Earl  .,f  iturlinguo,  U 

the  ftrtl  i 'h.'iiii'illui-,  John  William  Lul» 
Imck.   Esq.,  the  V'icoChanccilor,  and  ilu 

■  I  Edward  Lord  Oialiop  of  1 ' 
William  Lord  Dialnqi  ol  Chlcli 
Har.ui  Hn'iugham  and  \  au.v,  (i 

Airy.    Andn  »   Ann...  ill an   Am..: 

Austin,    Neil    Arnolt.  -I.ihn    Mri.-r.ti . 
Beaufort,  Archibald    Hilling, 
mas   Braude,  Jamee  Clarke,  Phil 
Cnunpton,  John  Dolton,  Willinrn  EmpMO, 
Michael  Faraday,  Sir  Stephen  Lovi 
mill..    John    Stevens    Hca&low,    i' 
H.-wett, Thomas Hodgkiu,  Francui  i 
John  George  Shaw  Lefavro,  John    William 
Luhhoek.Sir.lanii .-*M'(i rigor,  RielinnlltaiO] 
Pennington,   Join      Auain,    John     H 
Peter  Mark  Roget,  NaaaM  \S'illi»ro Senior, 
Joseph    Hen-  .i,    Riehanl  Sheep- 

ahanks,  John  Sim*.  Cornop  ThirlwaU, 
Jamee  Walker,  and  Ilenry  Warbni 

tin- first  Fellows  nllil  M.  Ill 
thereof.     That    wheneser  a 
occur  in  the  effioi   of  <  Tuu Hi 

i(il\wr»i'\iK,'*i'  'A.W.  V.W.V*  syax  x^oxecwad, 
\  Tvovn\ti»Ve  xs  *i\.  mw\  \pro\«t   ^TtMix  %*>. 
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Chancellor  instead  of  the  Chancellor  occa- 
■Isnlng  auvh  vaooncv.  Thai  Iha  i 
Vlea-Chaneellnrof  die  said  I  mvor-itj  >hall 
be  ao  annual  tiftier;  and  ihi  Vi,- 
eellor  bcrcinbeforc  iianicil  shall,  at  the  ex- 
pjtailon  of  one  jroar  from  tli<  1st  oi  Joly, 
UQ7,  go  "in  "I  "il  alii  I'll-" 

the   Senate    .lull,    at  the 
1 1;  to  lie  holdcu  by  thorn  fur  Iliat  pur- 
an  aomo   day  within  a  month  before 
the  expiration  ->f  tin-   tenure   of   tho   aaid 
Office,  of  which  due  notice  shall  lie  given, 
elect  on  '   "i"l  projK-r  person  to  be 

.1  Icir  of  tlic  said  L'niversitv, 

and  so  from  tinv  to  time  annually    or.  In 

case-    of  the  dentil,    resignation,    or    other 

1   "iK'h  Viac-Clianccllur,  before 

the  expiration  of  his  year  of  office,  shall,  fit 

1  In'  Imlili'ii  by  them  fur  that 

purpose  a*  ancni  a*  conve ntly  ma)  bi  . 

•inch  doe  notion  shall  l»   given,  elect  

other  fit  ami  proper  ]htboh  to  be  Vice. 
Chancellor  for  thi  remainder  of  tin  yi  u 
in  -rhich  (noa  death,  resignation,  or  other 
avoidance  shall  liappen;  audi  person  to  bo 
chosen  from  among  tin  rni  In  1  !■> 
jor  fart  of  iln  Fellows  present  at  luon 
/,  and  to  be  appmvi  .1  nf  by  the 
("li.ini   Hi .1-  of  Lb<   said   University  for  tho 

That  we  rwwrvn  to  ourselves  to  be  tho 

visitor    of    the    said     I'niversity     of    T.oliiloll, 

with  authority  to  do  nil  things  which  pertain 
1  tors,  us  often    as   to  us  shall  seem 

That    tin     Chancellor,    Vice. Chancellor, 

Olid  Fellow*,  for  the  time  being,  "hull  have 

.  ,r.       I,,  in;.    ,  ..:  ,   mid     - 1 1 1 1.  r i j  1  - 

tcndcncc  over,  the  affairs,  concerns,   and 
property  of  the  said  University  ;  and  in  all 

.1.  unprovided  for  by  tin*  our  eharter, 
I]  he  lawful  for  the  Chancellor,  Vice. 
■  lli.r,  .->  1 1 . 1  Fellows,  to  net  in  gueli 
manner  as  shall  appear  to  them  best  cal- 
culated to  promote  the  purposes  intended 
i-v  tin-  said  I'niversity;  and  the  aaid  Chnn- 
i.II.t,  Vii-i  -Chancellor,  and  Fellows,  shall 
have  full  power  from  time  to  time  to  make, 
ninl  also  to  alter  any  by-laws  and  regula- 
tion? (ho  as  the  same  he  not  repugnant  to 
ilie  law*  of  our  realm,  or  to  tho  general 
objects  and  provisions  of  this  our  charter) 
fcottahilUC  the  examinations  for  degrees, 
oinl  (ho  granting  of  tho  sonic,  and  touch- 
ing tin-  mode  nuil  rime  of  convening  the 
meetings  of  the  Chancellor,  Vice-Chan- 
cellor, and  Follows,  ami  in  general  touch- 
ing all  other  matters  whatsoever  regarding 
tho  said  University ;  and  all  such  by-laws 
anil  regulation*,  when  reduced  into  writ- 
nl  lifter  the  common  seal  of  the  snid 
i:iity  shall  have  been  affixed  thereto, 
-hull  he  binding  upon  nil  persons  members 
thereof,  and  all  candidates  for  degrees  to 
be  eonforri.l  In    the  same  ;  "II  such  by-laws 

and  regulation*  haying  boon  first  submitted 
Vol.  II. 


to  one  of  our  principal  Secretaries  of  State, 
ami  approved  of  and  countersigned  by  him. 
That  all  quo-tinns  which  shall  coma 
baton  the  ChalMelior,  Vice-Chancellor,  and 
l-Vlln.v>,  shall  be  decided  by  o  majority  of 
th.-  members  prewnt  ;  and  the  chairman 
nt  any  such  meeting  shall  hate  a  vote,  and 

H  •'.'    •     '        .hi   1    |ii,iit_.    ,,!     ,,,(     ,,   „    - |„|  ,,r 

coating  v..t. . 

That  no  i|in  .linn  shall  at  any 

llleetuig    UUlcMI     the     Chanei  llnr,     or 

Chancellor,  ami  live  K.-llows,  or,  in  Um  nb. 

in'.        ,|     the    I  'hums  llol      .in. I     Vie.  -t  'h;ni. 

eellor.  iinlCM  six  Fellows  at  tin-  least,  shall 
■:  lb*  timo  of  aueh  decision, 

that  'it  evorv  iiiei-iin:.;  ..I  IbaCnaAoelior, 
Vice-Chancellor,  ant  Ftllova,  the  Chan- 
eellor.  or  ill  his  abaci'  -Chancallor, 

shall  preside  n«  chairman,  or  in  the  abaonoe 
of  both,  a  chairman  shall  be  chosen  i 
no  niln  rs   present,    or   the    major   part   of 

llll    III 

That  the  said  Chancellor,  Vice-Chan, 
eellor,  and  Fellows,  for  tile  tune  Is-mg,  shall 
huvo  full  power  from  timo  to  time  to  ap- 
I'linii,  ami,  m  they  shall  see  occasion,  to 

re ve  all  examiners,  officers, and  sorvauU 

of  the  said  I  'niversity. 

That   '  ,  at   least,  in   every  year,  the 

sai.l  Chancellor,  Via  I  .'ha llnr,  and  Fel- 
lows, shall  can'.,  in  In  liebl  an  examination 
of  candidal'--,  for  degr  -  •  ;  and  on  every 
-neli  examination  the  . .-. n . I i . i . , t . ■--.  »hall  he 
i  xiuuincd  eitlu  r  b]  exniiuneni  appointed  for 
the  purpose  from  numug  the  Pellowa  by  tho 
said  Chaiier-llor,  Vioc.Clmni'ollor,  and  Fel- 
lows, or  by  other  examiners  so  to  be  ap- 
point! -I ;  an  tli-'t  "ii  i  very  auch  cxamina- 
lion  the  candidates  shall  he  examined  in  as 
many  branches  of  general  knowledge  as  tho 
said  Chancellor,  Vioo-Chnncellnr,  and  FcU 

Lev  -.   -I;;ill  eollsiili  r  th.    i in .-.t    fitting   HlbJiflBI 

uf  such  examination.  And  whereas  it  iscxpe- 
ilient  to  extend  the  benefitl  of  colleges  and 
establishments  already  instituted,  or  which 
may  be  hereafter  instituted,  for  the  promo* 
tion  of  literature,  science,  and  art,  whether 
incorporated  or  not  incorporated,  by  con* 
Hooting  them  for  such  purposes  with  the 
University  created  by  this  our  Royal  ehar- 
ter— We  do  hereliy  further  will  and  ordain, 
that  all  persons  shall  lie  admitted  u  can- 
didate! for  the  respective  degrees  of  bache- 
lor of  Arts,  Master  of  Arts,  Bachelor  of 
I,aivs,  ui    Doctor  ol    I.ilMs,    to    be    conferred 

by  the  said  University  of  London,  on  pre- 
senting  to  the  said  Chancellor,  Vice-Chan- 
cellor, and  Follows,  a  certificate  from  any 
of  the  institutions  hereinafter  mentioned,  to 
the  effect  that  such  candidate  has  completed 
the  course  of  instruction  which  the  aaid 
Chancellor,  Vioc-Cbancellur,  and  Fellows, 
by  regulation  in  that  ladinlf  shall  determine. 
Tliot  such  certificates  ns  aforesaid  may 
hi  mnUd  from  our  college  called 
I  iH-.iMrtv  V.QVLeuu,  v«  Vtwo-  aos  x^^rs}?- 
«  1  >* 
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ojJI.nI  King's  College,  both  situate  in 
London,  or  from  such  other  institution, 
corporals  or  unineorporate,  aa  now  u,  or 
hereafter  •lull  bo,  established  for  tin?  pur- 
poses of  education,  whether  in  the  mctropo- 
li*  ,.r  rimrlMn  within  our  United  Kingdom, 
lunl  »•  we,  under  our  »ign  muitul,  ■hall 
hereafter  Authorize  to  issue such  certificates. 
Ami  for  the  purpose  of  granting  the  dc- 
ffrves  of  Bachelor  of  Medicine,  and  Doc- 
tor <.f  McilicUMh  md  faf  His  irnprovei ,r 

of  mediral  education  in  all  its  branches, 
at  well    in   medieino  aa   in  surgcr 

and  pharmacy— We  do  further 
■•ill  and  .r. lain  that  the  said  t'linn- 
oollor,  Vlco-Chanccllor,  and  Fellow*,  shall 
from  iniii-  t..  tinxf  report  1..  on.  of  our  prin- 
cipal  rHocrotarios  of  State,  whnt  npp<  ur  lo 
them  to  be  the  medical  institution*  and 
aehooU.  whether  corporate  or  miiurnrpn- 
rated,  in  this  our  metropolis,  or  in  other 
part*  of  onr  I. 'nited  Kin". I. mi,  from  which 
either  singly  0>  jointly  "Oil  "thcr  medical 
institution-  mnl  schools  in  ili.  roiititrv  nr  in 
foreiirn  | «i*r-t  ■  l;t    wel  i  BptniiBPt  in 

tin-  pidgment  of  the  «nid  Chancellor,  Vice- 
•  1 1, ■  r,  and  Fellows,  tu  admit  oandi- 
dates  fur  in.ili.nl  dais^HM.  ami  on  approval 
of  such  report  hy.-mrMhl  Secretory  of  State, 
■hall  admit  .ill  |»r-.ui-  a*  eaudiilatm  for  the 

r.  .pclix.-  degr i  Itneliidnr  "f   Medicine 

mnl  Doctor  "I  M-  iln-iiic,  t.i  In  conferred  by 
the  Mi.l  I'nivi  rHity,  on  presenting  to  the 
said  Chancellor,  Vice-chancellor,  and  Fol- 
lows, a  certificate  from  any  such  institution 
or  school,  to  the  effect  that  Mich  candidate 
has  completed  the  course  of  in»lrurtinn 
which  the  said  Chancellor,  Viee-Chancellor, 
and  Fellows,  from  time  to  time,  and  with  the 
approval  of  one  of  our  principal  Secretaries 
of  state,  to  vary,  alter,  and  amend  any  such 
report*,  by  striking  out  any  of  the  said  in- 
«t unii.. ns  or  schools  included  therein,  or  by 

»'hlil|o  others  lliereimlo. 

That  the  wi'nl  Chancellor,  Vico-Chan- 
cellor,  uiul  Fellows,  shall  have  power,  after 
(-.lamination,  to  confer  tho  several  dflglTCi 
of  Bachelor  of  Arts,  Master  of  Arts,  Bache- 
lor of  Lows,  Doctor  of  Tdiw«,  Bachelor  of 
n.-,   [loofor  nf    Mi  ■lieiiif,  iind    to    ex- 

amine  for  medical  degrees  in  the  four 
branches  of  medicine,  surgery,  midwifery, 
ami  pharmacy,  ami  thnt  suon  reasonable 
fees  shall  be  charged  for  tbe  degrees  so  con- 


ferred, aa  the  said  Chancellor,  Vice-Chsn- 
eel  lor,  and  Fellow*,  with  the  appro' 
the  Commissioners  of  onr  Treasury,  ►Kill 
from  time  to  time  direct  s  and  such  feet 
■hall  bo  carried  to  one  general  fee  fi 
the  payment  of  tho  expenses  of  tli* 
University,  uudcr  the  directions  and  I 
lations  of  the  Commissioners  of  our  Tre*. 
sury,  to  whom  the  accounts  of  income  sac 
expenditure  of  the  said  University  shall 
1 1  every  year  be  submittal,  which  ac- 
counts shall  be  subject  to  such  cxamias- 
i.l  audit  as  the  said  Cotum'iasioDcn 
may  direct. 

Thnt  nt  the  conclusion  of  every  exami- 
nation of  the  candidates,  the  examiners  shall 
.1.  el.ir.  ili.-  name  of  every  candidate  whom 
liny  -hall  have  deemed  to  be  entitled  to  any 
of  tho  said  degrees,  and  the  departments  of 
knowledge  in  which  his  proficiency  shall 
en  evinced,  and  also  hi*  proficiency 
in  relation  lo  that  ol   othi  ilea,  ana 

OS  shall  reoaivi  bam  MM  said  Chancellor  a 
i-i  Ttilic.-iti  ,  iin.l.r  the  seal  of  tiles,  1. 1  I'm. 
of  l.on.lon,  and  signed  by  the  said 
Clianeellor,  in  wlin-h  tin-  pniticuiars  so  de- 
clared shall  be  stated, 

Proviil.-.!  always,  tlinl  all  by-law*  sad 
regulation*  made  from  time  to  time  touch- 
ing the  eNiinniiniii.ii-.  ..I  cunlidatcs,  and 
granting  of  degrees,  shall  be  submitcd  for 
of  one  of  oar  principal 
Secretaries  of  State,  to  be  approved  of  by 
him. 

And,  lastly,  we  do  hereby  for  u»,  our 
heirs  and  successors,  grant  and  declare  that 
then  onr  letters  patent,  or  tho  enrolnistit 
or  exemplification  thereof,  shall  be  in  and 
by  nil  thing*  valid  and  effectual  in  law,  ac- 
cording to  tho  true  intent  and  meaning  of 
the  same,  and  shall  be  const  I 
judged  in  the  most  favourable  and  ImnerVisl 
for  the  boat  advantage  of  tliu  said 
University,  aa  well  in  all  courts  aa  slat- 
where,  notwithstanding  any  non-recital,  mis- 
recital,  uncertainty,  or  impcrfoeii 
these  our  letter*  patent. 

In  witness  whereof,  vc  have  canoed  the** 
our    letters  to  be  mode  patent,      V 
ourself,  at  our  [Palace  of  Westminster,  to* 
•28th  day  of  November,  in  the  seventh  year 
of  our  reign. 

By  Writ  of  Prirv  Seal, 

EDMUNDS. 
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r  of  ComeU. 

nets  by  the  ntmn 
i'ii.  11  now  established  by  custom. 
bit  practice  muy  bo  useful  in  «• 
5  the  xeal  of  aitronomer».  it  muy 
ell  to  adhere  to  it.  One  condition, 
vcr,  seems  indispensable,— that  the 
m  shall  be  constantly  thorn  i 
•iable  rule,  which  shall  be  free  from 
>ersonol  and  national  prejudices, 
thoi-  or  not  such  a  rulo  bus  boen 
n-ed.  with  strict  justice,  unto  the 
•in  tune,  may  bo  learnt  from  the 
»ing  statement  :— 

Periodical  comets  arc  now 
•n  : — the  comet  whose  rcvulu- 
ire*  76  years :  the  comet  of 
irs  i'j  j  and  that  of  C  years  J.  The 
bears  the  name  of  llallry  ;  the 
id.  thul  "I  Kink'.  .-  Tin-  third,  that 
tela.  These  three  appellations,  evi- 
I]  do  not  proceed  from  the  sumo  rule, 
each  case  of  a  periodical  comet, 
i  muy  lie  distinguished, — the  astro- 

;r  who  was  tin    lir.t    In   uli-i'iu     it: 

udonemei  who  vn  likewise  tin- 
to  ascertain,  by  the  means  of  its 
bolic  elements,  Dial  it  had  pnvlons- 
ppeared ;  Mid  finally,  the  astroDO- 
who,  by  the  study  of  its  elliptic 
cuts,  calculated  the  time  of  its 
\\'i  may  give  the  prefer- 
,  according  to  our  own  peculiar 
•.  eithi  r  tn  a  calculator,  or  m  the 
rvor ;  but  the  decision  once  made, 
mid  be  unjust  not  to  adhere  to  it. 
us  now,  leaving  Halley  out  of  the 
Son  be  baving  been  the  Brit  who 
attention  to  periodical  comets,  exa- 
>  on  what  grounds  the  comet  dis- 
rtd  by  M.  Pom,  on  the  26th  No- 
:ier.  ISIB,  has  generally  taken  the 
o  of  Hr.  Encke.  It  is,  indisputably, 
the  reoson,  that  the  celebrutcd 
ittomer  of  Berlin  was  the  first  to 
date  its  elliptic  elements  ;  it  is,  that 
calculation  was  considered  more 
irUnti  more  ditfieult,  and  .more 
pving  of  grateful  recollection,  then 

iiicovery  ■■  hut  if  this  bo  true  of 
comet  of  1818,  it  should  nut  be 
idered  falso  when  applied  to  the 
H  of  182(i.  The  discoverer  of  this 
whatever  m*y  be  his  rank  or  post- 


tion  in  the  world,  ought  not  to  bo  moro 
favoured  than  M.  Pons,  tlie  ditcovercr 
of  tho  comet  of  1818.  Ha  ought.  In 
justice,  to  give  up  tho  In-nour  to  the 
calculator.  For]  the  same  reason  thai 
tli.  i  ..in  t  uf  the  sliort  period  is  called 
that  of  Encke.  (and  for  my  part,  I  BOB 
sider  this  appellation  highly  proper,) 
tin-  euiin-i  uf  i,;  i.  us,  should  I--  ,i  the 
name  of  Gammaet*.  Those  who  may 
I" -ikhI.  in  culling  it  the  comet  of  Mela, 
will  evidently  have  two  weight*  and  two 
measures,  for  the  Austrian  officer,  like 
M.  Pons,  limply  taw  the  comet  before 
any  other  observer— he  followed  its 
march  among  the  constellations,  but  bo 
calculattd  neither  its  parabolic,  nor  n» 
elliptic  orbit.— Araoo. 

Honour  due,  and  grunted.-— Mr.  Francit 
Baily. 

Tim  circumstances  of  tho  recent  election 
of  a  corresponding  member  of  the  Sec- 
tion of  Astronomy  in  the  Acadtmic  des 
8dmc$*,<A  Paris,  cannot  foil  lobe  highly 
gratifying  to  our  scientific  counlrj 

At  a  meeting  of  the  Academy  on  the 
lithoi  Novemberlaat,  the  Astronomical 
Section  presented  the  following  lilt  of 
p, tm  us  whose  services  and  reputation 
in'ostronomical  science  tho  Scetiun  uni- 
siJered  su/DoIenl  to  render  them  worthy 
of  the  distinction  of  fillini:  the  vueiincy 
produced  by  the  death  of  Mr.  Pond  : — 

1.  Baily  ....  London. 

2.  Dunlup  .      .      .      Paramatta. 

3.  Carlim     .     .     .  Milan. 
A.   l.ittiow  .     .     .     Viemia. 
j.  Hansen    .     .     .   Oat  ha. 

Two  of  these,  and  the  first  on  the  list, 
it  will  be  observed,  arc  Englishmen. 

On  the  2ist  of  November,  the  Aca- 
demy proceeded  to  the  election.     There 
were  forty-two    members  present  ^wbo 
voted,  und  the  result  was — 
31  for  Baily. 

*  for  C  ulini. 

I  while  bull. 

(8 

•  The  acute  anil  uecomplsbed  Director  of 
the   OlfflevvaXorj   tl.   MamevU**,   twesjeSJ.'^ 

deceased. 
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Mr.  Baily  m  therefore  declared  a 
oorre»|K>ndent  meinber  of  the  Aoade IB]  . 
The  scientific  rank  orKii-l.m.l,  is,  there- 
fore.  still  maintained  in  the  Aatrono- 
mical  Section  ol' this  distinguished  body. 

Duutits  '/  (A*   Efficiency  of  Rldbk 

Disc*  in  Stsan-Mlm, 

Tim  u»e  uf  disc*  of  fusible  metal,  as  u 
:  |iri'Vi;iitiii^  explosion  in  steam 

boS«i|  though  little  practised  in  this 
country,  was  considered  by  on  ncijth- 
bowl  on  the  continent  as  one  of  the 
mom.  ellicueious.  It  received  the  ap- 
probation of  tin;  Acailtmie  dts  Sciences, 
and  the  French  government  enforced  it 
by  o  law,  in  which  the  proportions  of  the 
nlnv,  the  dimensions  of  the  discs,  &c. 
were  minutely  prescribed.  Experience 
has  since  shaken  the  onic!.  nee  reposed 
an  this  means,  and  a  commission  which 
lui-  i-.ii-ntly  sat  at  Toulon  upon  the 
subject,  linve  decided,  that,  in  their 
opinion,  these  discs  furnish  no  pre- 
servation a.siiiiBl  explosions,  but  are  a 
source  of  real  danger.  The  statement 
which  this  commission  laid  before 
the  Government,  has  induced  the 
latter  to  take  into  consideration  the 
propriety,  not  only  of  suspending  the 
present  regulations  winch  enforce  their 
use,  hut,  in  the  new  ones  about  to  be 
issued,  of  forbidding  the  use  of  these  discs 
altogether  in  every  kind  ofsieam-yenerii- 
tor,"wbether  in  navigation  or  manufac- 
tures. 

The  proposal  for  the  adoption  of  this 
means  of  security,  having  proceeded 
from  the  Academy,  the  Government 
have  thought  proper  to  call  upon 
that  body  for)  an  examination  of  the 
Objections  which  huve  boon  raised,  and 
for  a  thorough  discussion  of  this  im- 
portant question. 

The  academy  have  appointed  MM- 
Arago,  Dulong,  Dupin,  D'Arcot.  and 
Soguier,  to  report  upon  the  subject. 

Prnpnrlirui  of  Infants  Still-born. 

From  an  examination  of  documents, 
selected  as  favourable  to  a  correct  re- 
sult, it  would  appear,  that  the  number 
of  children  still-born,  bears  the  following 
proportion  in  the  undermentioned  places. 
Btrasburg  .  .  .  1  in  1 1  births. 
Hamburg  .  .  1  „  IS  — 
Amsterdam  .         .     1   „   17      — 

Dresden  .         .         1  „  17      — 

Paris  .        .        .        .     1  .,  A9     — 
Berlin     .        .        .        i  .,  40     — 


Vienna 
London   . 
Prussian  monarchy 
Brunswick 
Stockholm  . 


13     - 
I   ..  3d     - 


He,e,um  lin  die  country  1  ,.  38*  - 
Geneva  '  .  .  1  „  1S"5  — ■ 
Issoudun  .  -  .  1  .,  'itrO  — 
Sens        .         .         .  1   „  19     — 

The  differences  that  may  be  rvmarkwl 
in  itit-  numbors  furnished  by  the  viriom 
countries    and  places  are,  perluip 

Suite  so  great  as  they  would  appear  it  the 
rst  glance.  For  actually,  the  still-tan 
entered  in  the  registers  innli'i 
may  be  divided  into  two  classes,  one  of 
which  would  contain  those  a  Inch  en 
without  life  at  the  moment  of 

ami  the  other,    those  which  die  within 
the  three  days  allowed   for  the   decla- 
rulion  of  the  death   to  he   made,     Tlio 
influence   of    the     law,    of    municipal 
regulations,  and  of  the    negligence  of 
poor  and  obscure  families,  has  ■  greet 
effect   upon   the   second     class, 
must  he  more   numerous   in  the   towiu 
and  the  great  scat*  of    niauui 
than  in  the  villages  and  in  the  country. 
The  town  of  Issoudun,  situated  in  the 
centre  of  Franco,  free  fi 
and  change*  of  the  mauufacturil 
tricts,  el  an  average sixe  and 

sp] •'■'!  well  adapted  to  atN.nl  a  mein 

between  the  cities,  and  the 
France.     An  extract  from  its  registers 
was   obtained,  which   contains    | 
count  of  all  infants  still-born,  for  thirty 
years.     The  proportion,   9'f,  which  ■ 
the  result  of  this  research,  approach*! 
very  nearly  to   the  mean  of  the   num- 
bers given  by  M.  Quotolet  for  inl- 
and villages  of   Belgium,   and   to  the 
number  corresponding  to  the   Prussian 
monarchy.     And  until  we  sre  u 
session  of  more  accurate  documents  on 
the  subject,  this  proportion.  ,',.  is. 
bly,  the  true  one  for  the  whole  of  France. 
— Dkmonf&rrand. 

'Paradox  in  graduating  Circular 
hutnmtnt*. 

In  a  theodolite  constructed  by  M. 
Gainboy  of  Paris,  for  Mr.  Pen 
the  minister  despatched  by  tho  >: 
government  to  Bolivia,  tho  graduation 
is  said  to  have  been  accurately  ami 
beautifully  executed  by  a  machine,  in 
w\\\e\\  it  IS  not  Mi  ■  :',  the  circle 

to  be  yre.ilu.ut.cil  iViuVi  Wv*  >V&  totei 


turn  u  urn* 
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«i  to  that  of  the  tliei'liup-ptat*. 
skilful  mechanician*  do  not  lie- 
ns to  he  p..  iwever, 
asserted,  lhat  M.fiambo>  accomplishes 

it  mill)  Invariable  success,  by   OH) I 

tag  the  tracing-poo  a  urti<'ul»t«d 

train  of  great  simplicity.      The 
excellence  of  M.  Gain  buy 's  iiwtni 
results,  principally,  fiom  tlio    ingciii..u, 
tools    i  fahiv 

The  theodolite ol  Mr.  Pentland 
repeats  W I  Ily  and  vertically, 

■ikI  itui'i:  it  iii.-  troth  and  dean  - 
the  graduation,  that,  though  the  circle* 
•ro  but  '•'■!  in.  radius,  the;  can  be  read 
off  nilh  the  greatest   certainly  to  five 
tecondt. 

Chtmieai  Ray*  of  th*>  8peetrum. — Mr*, 

Qomrrrillr.  M.  .Imu".  «1ll  fiig. 

MeUonf. 

In  the  report  of  the  meeting  of  the 
Acadtmie  tin  S.  itnees,  on  the '4 1st  of 
December.  1830,  it  wu  stated.  That 
utter  beting  pointed  out  the  remarkable 
part*  of  the  oxporiment,  by  means  of 
which  Sic  M.  Uoni  proved,  lhat  the  »olar 
rays  may  preservg  all  their  luminout 
properties  and  yet,  nt  the  name  time 
lose  all  their  healing  powers,  M.  Arago 
iv-marked.  that  the  question  might  be 
regarded  from  another  point  of  view. 
In  In*  "pinion,  it  would  bo  important  to 
examine,  if  the  processes  employed  by 
Siir.  M •  ■  1 1  -.in,  or  tome  analogous  ones, 
Would  nut  lead  to  the  fuel  of  depriving 
the  solar  rays  of  their  chemical  effects  ; 
if,  in  a  word,  of  the  three  properties 
solar  light  possesses  when  it 
jboa  the  serin,  via.  l,  that  of  illumi- 
:   1,  lhat  or  heating  ;  and  3,  that 

of  decompiling ifiocting  chemical 

combinations,  it  would  he  possible  to 
remove  the  two  last,  anil  preserve  the 
illuminating  property  only. 

"Thi"  experiment,"  continued  M. 
Arago,  "  appears  to  me  as  if  it  would 
produce  some  curious  riinsequcnaea»Md 
in  Ihfl  post  week  1  had  nearly  yielded 
to  the  temptation  of  trying  it.  But,  as 
it  was  possible  that  Sig.  Mull. mi  might 
also  have  thought  of  it,  though  he  has  not 
mentioned  it  In  his  memoir,  Li  appeared 
to  me  that  I   ought   not  to  pursuo  my 

intent! until    after    I    liiid   conferred 

with  the  learned  Ituliun  physicicn." 

■•  The  motives,  which  influenced  me 
in  1836a"  observed  M.  AragO  to-ihiy. 
(17  Oct.  lastj  "notlo  anticipate  Sig. 
Mcllooi  in  an  inquiry  so  intimately  con- 


nected with  his  beautiful  discoveries 
are  still  in  operation  ;  and  ' 

.  mentioning  »ome  re- 
sults winch  l  ii.it"  ebtatned  on  the  ab- 

i   or  interception  of  lin- 
eal rays.     The  same  timWi  il  i"  clear, 

■-■II i  be  asked  of  Mad.  SomerrllN    1. 

therefore,  see  no  raejon  to  refuse-  to  the 
interesting  experimenta  of  a  person  to 
.■,  .1  -  ngaUhed,  all  the  pub- 
licity which  the  meetings  and  re|"rt» 
i>i  Hi.,  icudenj  ■  "i  i-<,nt"i -.' 

M.  AngO  then  communicated  the 
following  extract  ol  »  Idler,  nddreeaed 
U  1 1 1 : : i  li,  Mis.  Snmcmllc,  detailing 
MOO  .  rgerimtiils  ' ■  tinimiutOH 

■■■/  II,,  ,  :,,  mical  ray  I  of  the  tutor  ijiec- 
t'rum    lliroui/li  runout  mclia. 

"  1  used  in  these  experiments  tome 
chlorite  of  siher,  of  the   most  perfect 

Cod  whileiiesT.-A  Inch  Mr.  Faraday 
ad  the  kindness  to  prepare  for  me.  It 
was  Huid,  and  could  bo  laid  very  . 
<m  paper.  Although  Ibii  inbau 
extremely  sen  .ible  i.  lln-  actum  of  the 
I  nemioal  rays,  yet  a»  there  are  no  pro- 
eiao  mean*  for  measuring  the  changes 
of  colour  produced  by  this  action,  iln-ie 
n  n  difficulty  in  accurately  describing 
result)),  when  it  is  desired  to  compare 
tints  which  are  nearly  the  same;  but 
the  regain  Which  '  now  offer,  are  chosen 
from  such  u  do  not  admit  of  any 
doubt. 

"  A  small  piece  of  glass,  of  «  very 
pale  green.  |»  Meetly  transparent,  and 
less  than  ,'„  in.  in  thickness,  did  not 
permit  the  passage  of  any  chemical  rav 
whatever;  after  an  exposition  for  hull' 
1111  hour  to  the  sun  when  very  hat,  the 
chlorate  of  silver,  which  was  placed  be- 
hind the  glass,  exhibited  no  change  of 
colour. 

"I  repeated  this  experiment  with 
several  different  green-coloured  glasses, 
olMinous  tints  and  thicknesses.  I  found 
1  hem  nil  nearly  impermeable  by  the 
chemical  rays,  oven  when  they  were 
submitted  a  much  longer  time  to  the 
solar  influence-  As  Sig.  Mclloni  has 
already  discovered  that  glass  of  this 
colour  intercepted  the  most  refrangible 
i-ifthe  calorific  rays,  we  shall  be  induced, 
by  considering  his  results  with  mine, 
to  conclude,  that  this  glass  has  the  pro- 
perty of  intercepting  entirely  the  most 
refrangible  part  of  the  solar  spectrum. 

"  l'lates  of  deep-green  mice  are  also 
nearly  impermeable  by  the  chemical 
rays  :  hut  when  the  plates  are  very  thin, 
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longed,  it  in  evident  they  do  not  in- 
tereept  the  rays  entirely.  I  fixed, by 
means  of  soft  wax,  on  a  shoot  of  paper 
prepared  with  chlorate  of  silver,  a  pllte 
of  pale-green  mica  from  Vesuvius,  iho 
thlokMH  of  which  did  not  exceed  rfnin. 
I  exposed  the  whole  to  the  rays  of  a  hot 
■an  ;  at  the  end  of  some  timo,  tin  iniea 
wan  removed,  and  I  found  that  the  por- 
tion of  papal  which  it  had  covered  had 
lost  nothing  of  its  whiteness,  while  all 
the  other  part  had  acquired  a  deep- 
brown  colour. 

•'  A  similar  experiment  was  made 
with  tlun  plate*  of  white  mica:  six  plates 
:  ■lmary  while  mica  being  super- 
posed, did  not  intercept  iho  enennoal 
rays;  the  ehlorntn  of  silver  which  they 
covered,  becoming,  nt  the  enJ  of  an 
hour's  exposition  to  the  sun,  of  a  deep- 
brown.  The  same  result  was  obtained, 
with  n  single,  but  much  thicker,  plate 
ofwhite  mica.  This  substance,  therefore, 
appears  not  to  offer  any  obstacle  to  the 
passage  of  the  calorific  [chemical  ?]  rays, 

"The«e  experiments  disposed  me,  in 
the  first  instance  to  believe,  that  all 
green  substances  possessed  tho  some 
property,  but  I  was  not  long  in  finding 
that  I  had  been  too  hasty  in  general- 
izing results ;  in  fact,  having  submitted 
to  the  same  tMtl  a  large  emerald,  the 
greon  colour  of  which  was  very  One, but 
not  very  deep,  and  whose  thickness  was 
at  loas't  a',  In.  I  found  tliiii  the  <■  ho- 
mical  rays  were  transmitted  wit  limn 
difficulty;  therefore,  the  matter  "Inch 
colours  the  emerald  green  has  no  action 
on  the  ohemical  rays,  while  that  which 
Imparta  the  same  colour  to  glass  and 
to  mien,  exerts  a  decided  influence  upon 
them. 

"Rock-salt,  as  there  was  every  rea- 
son to  expect,  possesses,  in  a  very  high 
degree,  the  property  of  transmitting  the 
Btaemioal  rays.  Glass,  coloured  violet 
by  manganese,  and  the  deep-blue  kind 
which  is  used  in  finger-glasses  for  the 
table,  transmit  these  ray.-  rapidly.  The 
change  of  chlorate  of  silver  by  the  solar 
action   takes  place    quickly,  though  a 

f date  of  deep-blue  glass.  Jin.  thick,  be 
ntcrposcd. 

"  Among  the  various  substances 
that  I  have  cxposod  in  these  experi- 
ments, rack-still,  white,  blue,  ud  nolal 
glass,  are  those  which  present  the  mox- 
lmum  of  permeability  to  the  chemical 
ray* ;  green  glass  and  green  mica  pos-  I 
sea*  the  minimum.  Other  bodies  Wl 
this  property  in  intermediate  degrees-, 


its; 

I  of  bit 


it  varies  in  some,  even  where  the  colour 
is  nearly  the  same ;  thus,  deep-red  class 

.  init  *    tho  passage   - 
chemical  rays,  while  the  garnet,  equally 
deep-red.  MOMnJti  nearly  that  whole  i 
them.     The  white  to  pax.   as  well  is  the 
blue,  the  pule-blue  beryl,  cynniie,   hot* 
vy  spar,  the  amethyst,  and  varion 
substances,  transmit  with   great  fanlity 
the  chemical  eays:  but  the  retlof 
may  bo  said  to  permit   none   to 
IM  tin;  brown  tourmalin,  Bl  «cll  a>  llio 

green  one,    lias,  bo  llttl 
that  I  failed  in  the  different  all 
wliiili  I  made  lo  polarlxe  the  r*yi  In 
question,  although  I  am  of  opinion,  that 
the  thins;  would    not    be    abaolutel]    iim- 

poulble  with    pi  ilea    prepared    muoh 

thinner  than'  those  which  I  cm] 
I  intend  to  resume,  shortly,  this 
of  experiments. 

Goelhe  and  Dr.  On: 

"Gohtiik,  the  greatest  poet  and  the  r 
■  o-tin^ui-in  .1  philosopher  of  Ger 
wns  afflicted,  about  the  middle 
career,  with  severe  depression  of  < , 
tho  social  and  ci\il  disorders  of  1 
induced  such  moral  agony,  that,  during 
his  .attack   of    byj  i  I,  he   with- 

drew  to  a  retreal  in  liuiy,  to  pass  the 
time   among  the  magnificent   gardens 
which  embellish  that  country.   II 
pathios  of  tbo  poet  were  at  fin 
excited   by  Ihe  conteinplaii' 
exquisite  icones;    but  bj  di 
flowers   Haltered  his   senses,  and   as  a 

means  of  recreal his  soul  [n 

in  their  gorgeous  beauties.     At  the 
time  that  their  variety  called  forth  fail 
admiration,  and  he  distingui 
differences,  he  was   struck    aritb    their 
an  d  igio -.     He-  believed  in  their   tfUI- 
lation   of  form  :    this   intuitive   poetry 

i  him,  mid 
springing  source  of  pleasure,  that  tho 
conception  of  a  work  on  Vegi 
siology    was   a   consequence.      GootM 
committed  his  inspirations  to    writing, 
and  gave  them  the  form   ni 
intending  them  for  his  private  use  only. 
At  a  later  period,  in    I  "90.   I 
work  into  the  world,  under  tha   title  of 
tin    Kitoij   on   the     Mrtamcirphosi*  of 
Flowers. 

"  The  human  intellect  was  not  tfcn 
prepared,  in  the"  slightc 
ceive,  under  so  anomalous  a  torn,  tin? 
revelation  of  relations;  and  at  lh 
M.VA  &wj,>u*v  X&V.-.N  Wanttta  are  Inert 


MrecELL.ixrn*. 


"  Thron  years  pasted  an  ay,  nnd  Goethe 
raeumed  in-,  wonted  ooouptifani  ■■■■■  peal 
•ml  philowphor ;  but  lie  felt  so  little 
confidence  a*  a  naturalist!  thai  be  fre- 
quently luudo  secret  incursions  into  the 
region*  of  xoology  nnd  of  anatomy,  to 
search  for  proofs  ntul  analogies  to  sup- 
port and  justify  |the  law  of  harmony 
which  he  had  discovered  in  the  vege- 
table tribes,  for  he  had  linlli  in  his  own 
convictions,  und  in  the_tardy  justice  of 
posterity. 

I," Twenty-seven  years  after  Goethe  had 
he n  left  in  the  rear  as  a  naturalist,  or 
rather  forgotten  under  the  title,  his 
day  of  triumph  arrived.  De  Candolle 
appeared  with  the  rich  booty  he  had 
Collected  during  hi-  adiuiraU.'re^ean-he,, 
into  the  teratology  of  vegetables.  Dc 
Candolle,  who  had  passed  through  every 
grado  of  botanical  knowledge,  adopted, 
under  a  slightly-different  form,  the 
not  ions  of  the  great  pool  on  the  analogy 
of  organization,  nnd  immediately  after- 
wards determined  to  visit,  nt  Weimar, 
the  illustrious  old  mnn  who  had  enun- 
ciated these  excellent  ideal  preconcep- 
tions in  the  science.  There,  cordially 
congratulating  the  philosopher,  so  tar- 
dily admitted  to  the  title,  he  beheld  in 
him  a  real  naturalist,  in  the  midst  of  a 
valuable  cabinet  of  natural  history,  and 
oc'upied  in  observations  upon  living 
I ! "— Geoffroy  Saint-Hilahik. 

Grant!  Scicniiflc  Surrey,  by  order  of 
the  Russian  Government. 

A  scientific  expedition  for  tho  purpose 
of  accurately  determining  the  long-dis- 
puted question  of  the  levels  of  the  CftB- 
piau  and  Block  Seas.  WM  to  commence 
its  operations  in  July  hist. 

Tho  government  of  Russia  has  un- 
dertaken it  on  the  suggestion  of  the 
Imperial  Academy  of  Sciences,  at  St, 
Petersburg!).  It  has  approved  of  the 
plan  of  operations  drawn  up  by  the 
Academy,  and  munificently  placed 
80007.  at  their  disposal  to  defray  the 
BXMtMMi 

Tho  details  of  the  organization  of  this 
expedition,  and  the  selection  of  the  sci- 
eiiiiiii-  corps  who  are  to  enrry  its  opera- 
tions into  effect,  have  been  confided  to 
Professor  Struve,  the  astronomer  of 
Dorpat.  Ho  bus  appointed  three  ofhie 
former  pupils  ;  Hr.  George  Puss,  assist- 
nm-nstronumer  of  the  Central  Observa- 
tory, and  who  has  given  evidence  uf  his 
abih/.r  by  hit  labours  in  China  and  in 


the  south-east  of  Siberia;  Hr.  Sabler, 
assistant  astronomer  of  the  Unlvcr-ny 
of  Dorpat;  and  II r.  Savicht,  Professor 
of  Mathematical  Sciences  in  the  Uni- 
versity of  Moscow.  These  are  accom- 
panied by  a  ineeli.inieiiu),  and  furnished 
with  a  complete  selection  of  the  neces- 
sary instruments.  The  time  required 
f  ir'the  operations  Is  estimated  Bt 
eighteen  months.  The  line  of  this  ver- 
tical survey  is  to  he  conducted  trigono- 
metrically.and  will  he  run,  according  to 
local  circumstaneos,  cither  between  Ta- 
ganrog and  the  mouth  of  the  Kouma, 
along  tho  Manitch,  and  ncrost.  the 
steppe,  or  between  Turaan  and  Kisliur, 
following  the  range  of  the  Caucasus. 

Simultaneous  barometrical  observa- 
tions, with  instruments  regularly  com- 
pared, will  be  made,  not  only  by  the 
travellers  along  tho  line  of  operation, 
but  also  at  Astrarnn  nnd  at  Taganrog, 
by  experienced  and  confidential  perrons 
stationed  in  those  towns. 

Mirage  in  Iceland. 
"  Wi:  have  bod  very  often  the  phenome- 
non of  the  mirage  under  observation  ; 
and,  contrary  to  the  opinion  of  some 
navigators  who  have  visited  the  North, 
I  (van  never  able  to  remark  that  objects 
wore  elevated  by  it.  It  always  appeared 
to  mo  like  a  bright  fog  on  the  surface 
of  the  sen,  which,  variously  modifying 
the  buses  of  objects,  might,  I  believe, 
in  certain  circumstance;,  so  influence 
the  illusion,  n-.  to  rive  an  idea  of  their 
being  elevated  by  the  phenomenon." 
Robert.  Letter  from  Iceland, 
1836. 

When  this  extract  was  rend  in  tho 
Acadimie  des  Sciences,  M.  Libri  re- 
marked, that  it  could  not  be  affirmed, 
as  M.  Robert  appeared  to  do,  that 
objects  were  not  elevated  by  the  mirage, 
for  this  phenomenon,  which  takes  place 
under  very  different  circumstances,  pro- 
duces very  varied  effects.  In  the  sandy 
c-.unlnes'of  the  south,  lakes  and  sheet* 
of  water  are  seen  during  the  mirage, 
whllo  in  the  north  and  nl  sea,  it  is  very 
distant  objects  only,  and  even  thoso 
below  the  horizon,  that  aro  visible.  Aa 
to  whether  these  objects  shall  be  scon 
elevated,  men  M  less,  by  the  effect  of 
of  the  mirage,  that  will  principally  de- 
pend upon  local  circumstances,  and  the 
state  or  the  atmospheric  strata  through 
which  the  rays  must  pass  which  ema- 
nate from  ,tho  objects  affected  by  the 
phAsnovnewrci. 
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Extfntfwranfov-t  maUttbU  Platinum. 

"Tmt  process  of  Wolluslon  for  the 
inanufactuie  of  platinum  is  made  uso  of 
by  those  persons  only  who  manufacture 
this  mekd  for  commerce.  •  IhmmMn 
never  prepare  tnulleublo  platinum  bl 
tho  use*  of  the  laboratory,  and  iiw  pro- 
cess is  described  in  no  public  course  of 
instruction.  Br.  Liebtg  1*.  1  belli 
only  person  who  in  fail  lectin  i-  b  BCha 
It.  '  Though  Iho  mode  he  follows  is 
exactly,  in  every  reaped,  ili.il  ,;  N  ■'■ 
lesion!  »ml  thou[.li  u  preeenti  nothing 
new  in  h  scientific  point  of  flew,  1 
in.'M.rthelw*  am  of  opinion  that  I  shall 
perform  u  lit"  fnl  mid  ujjroeablc  office  to 
bhemltUi  In  directing  their  attention  to 
a  process  fur  loo  much  neglected,  and 
I  of  axeCUtlon,  thai  one  may  say 
there  U  nail}  DO  Opmtlon  whatever 
more  simple,  in-  more  expedition*]  thtS 
that  of  making  malleable  platinum  in 
the  following  little  apparatus. 

"It  is  a  hollow  cylinder,  slightly 
conical.  MM  end  of  which  is  closed  by  a 
small  thick  metallic  plate.  After  hav- 
ing decomposed,  at  the  lowest  possible 
temperature,  the  ammouiacnl  muriate  of 
platinum,  the  froth  produced  is  to  be 
removed  by  a  wooden  rod,  and  mixed 
\mi1i  Wftter;  after  being  made  into  a 
clear  DWle  it  is  to  I'e  introduced  Into 
the  cylinder,  then,  by  means  of  an  iron 
piston,  it  is  to  be  slightly  pressed  for 
one  or  two  minutes:  this  is  to  be  fol- 
lowed by  the  greatest  possible  compres- 
sion. A  ring  of  iron  in  which  the 
cylinder  stands,  permits  the  easy  dis- 
_■•  ■  ..  .,i  0|  the  oil  of  platinum,  by 
striking  a  blow  on  the  piston. 

"  The  platinum,  when  thus  removed, 
will  be  found  to  have  already  acquired 
greet  density,  and  a  brilliant  metallic 
aspect.  It  should  be  dried  gently,  and 
afterwards  exposed  for  u  quarter  of  an 
hour  to  a  white  heat,  then  be  sud- 
denly withdrawn  from  the  crucible,  and 
struck  once  with  a  hummer.  It  i- 
to  be  so  treated  four  or  five  times, 
gradually  augmenting  the  number  of 
blows. 

"  In  less  than  half  an  hour  the  whole 
operation  is  finished,  and  is  so  easy, 
that  the  result  is  always  certain. 

"  I  offer  for   the   examination  of  the 

Academy  n  spatula  and  a  kuife-blade 

of  platinum,  which  I  saw  manufactured, 

in  a  fev  minutes,  in  tho  laliorauirv  ol 

Hr.  Liebig,  at  Giessen."—  Vkloubs. 


Geological  Hebrew. 

In  tawing  through  a  block  of  m 
(primitive  timttlone.)  which  had   been 
obtained  from  b  quarry  in  M 

county,  Pennsylvania,  111 
the  interim    II   I-: 
pulverulent  matter,  which  •  ■■ 
nated  primith  i    ■  arbon.      When 
whs  removed,  the  bottom  o\ 
which  wm   II. ii, 

in    rein  I',    wl.ii  ii   portrayed,   distil 
iters  of  He-   Hebn  ■•    alpl 

that   tli.-  attention  n   Auk- 
rican    naturalists    has     been     ■•■■■ 
directed  to  this  discovoi  y.    Mr.  B 
Professor  of  Geology    at    Philadelphia, 
and  the  present  possessor  of  the  Mock, 
has  offered  to  send  .i  to    Pane 
examination  of  geologists. 

Mot  inn  nf  Wattr  on  Healed  Surf  am. 

Piiyshiens  have  long   remarked  lb* 
phenomenon  which  w.iier  pi- 
thrown   upon  a  metallic  surfaec  healed 
lo  a  very  biu  'lure.     If- 

qnantit)  of  watei  be  thrown  into  a  cto> 
ciblc  of  platinum  at  nearly  a  wlulc 
heat,  for  instance,  the  drops  will  lie  ««n 
to  be  tossed  about  from  one  side  to  tin? 
other  of  the  crucible,  or  to  spin  round 
on  themselves,  but  always  eontta 
very  long  time,  though  their  evapora- 
tion would  have  been   rapid,   bl 

metal    been    less  hot.      M.  Bam'. 
bus  concluded,  from  experiments  made 
wiih  ii  view  to  explain  the  phenci 
that  the  drops  of  water  bo  moving  '• 
the  bottom  or  an  iiic:u, descent   ci 
hare  a  temperature  much  below  that  of 
ebullition,  and   that  it   never  exceeds 
122°  Fuhr.    M.  Laurent,  in  rapeatJog 
these  experiments,  obtained  very  dirTtt- 
ent    results:    according    to    him.    tin- 
water,    notwtthM 

with  which  it  evaporate*,  lias  a  temp?- 
i-.iinrc  approaching  very  nearly  to  *J I i". 
M.  Laurent  also  docs  not  admit,  that 
the  drops,  during  the  whole  time  of 
their  existence,  are  separated  from  the 
bottom  of  the  crucible  by  a  thin  sheet  of 
vapour;  he  bolicves  that,  on  tlie  rou- 
trnry,  they  le  ip  conl  iimilly,  and  thst  st 
each  of  these  bounds  they  tnuoh  Ibf 
incandescent  surface,  though  for  a  very 
short  time  only.  During  these 
meuts  they  present  a  singular  npixjur- 
anco ;  their  outline,  instead  of 
circular,  has  projections  more  or  less  in 

.  UMf&hex,  hut  always  of  an  even  number. 

\      "\\,  Vs  \U  >k*.  WBuoeve^-wi"  *»v» 


M.  Laurent,   "  thai    111*   generation  of 

these  form*  may   bo  understood. 

US   suppow   nn  clastic  circle   suddenly 

compressed  in  two  | ts  diametrically 

opposed  to  each  other;  it  « ill  take  llig 

form  ol  t  if  I  lu  i 

iuso  be  suddenly  annihilated,  iho 
ellipse,  by  ill  elasticity,  will  return  to 
the  previous  circiilai  form,  and,  by  vir- 
tue  of  tbe  velocity  acquired,    will    not 

ici  .-.  but  proceed  i"  form  ■  second 
ellipse,  the  greater  axis  of  which  will  be 
:  ir  in  that  ofthe  iir-.i  Thus 
there  will  wrcrnl  a  •-••riosof  ono.ill.ilinii-. 
which  «ill  give  ellipses  who»e  greater 
axe*  nrc  olici  nativi  Ij  perpeni 
to  Mich  other,  und.  if  the  movement  be 

I'M,  tin-  impression  of  a  pi 
ellipse  will  remain  cm  the  retina,  wh  m 
tn.it  ■•!  .1  succeeding  one  is  produoed 
upon    it,   uinl    the  two   images  will    be 
superposed  in  such  a  manner,  thai  the) 

will  exhibit  a  ctOSS  with  rounded  end-, 

■■■•  he>  l    with  tour   teeth.     If  tin: 

images  of  the.  in.,  exlren I1i|>m--..  :nnl 

that  of  their  mean  circle,  be  neon  nt  the 
mine.  time.  a  -tar  nl  eight  points  will  be 
produced.  See.  It  is  i:i»j  I'rnin  tin*  in 
■M  wh)  the  number  of  projection*  of 
the  figure  should  always  bo  of  nn  even 
number. 

"Thai  which  has  been  said  of  a  circle 
will  hold  of  ii  sphere,  if  it  he  elustic,  as 
is  the  water-drop  mi  tho  floor  of  en 
incandescent  cruoible. 

■•  I  i.iiiumnl  myseli  thai  these  forms 
were  owing  in  vibratory  malum.  In  ihc 
following  cxpeinneni  1  placed  inapor- 
celain  cup  ubout  an  ounce  of  mi  rCUTJ  ; 
I  -i  i  the  cap  nn  nn  elutio  board,  which 
I  made  to  vibrate  with  u  riolhvbow. 
Tie.  mercury  presented  immedmlely 
the  same  figures  a*  the  wnlcr  in  tho 
healed  crueil.i, 

[lt*tiUlt>ltirr,ii*    fui.ul.ltir.li  „/_■[, ,-,,.«. 

Id.  Cmctano  Cairo  hus  invented  an 
instrument,  to  which  he  hat  given  the 
Dame  of  Tae/iymcttr  < rapid  measurer  J. 
Its  object  is  to  give  the  are:i  of  plane 
«•  bounded  by  any  outline  what- 
ever, without  the  necessity  of  any  arith- 
metical operation, 

There  are  sevei.il  meant  more  or  less 
rapid  for  ascertaining  the  area*  of  plane 
surfaces,  among  which  thai  of  the ptani- 
meter  of  MM.  Oppikofer  and  Ernst 
has  the  remarkable  property,  that  no- 
thing tnon  is  necessary  than  in  draw  a 
point   over    tho   outline    of  any    figure 


whatever,  and  the  superficial  aOBtMl  of 
it  is  marked  immediately  upon  I 

phlte    I.', 

who  has  sl«o  d< ••. 
let)  the   calculation  ol 

■   In  a  purely  graphic 
pi  ration     1. 1,  unites  for  the  figure  pro- 

I d  I  MMBbtf  of  trapesiimis,  having 

their  bases  parallel,  and  iheil    i 
i.    Tim  letter  quantity  is  I 
a*  the  unit,   M  that  If  the  mean 

ured,    the  num- 
ber of  linear  mm*  contained   in  the 

•inn  of  til  then*   bases  cxprcMes  (list  of 

the  *n].ii  11.1..1  units  contained  in  the 
figure  prop 
For»  very  lone  period  It  hi 

ternary  to  calculate  approximative^)'  lite 
me. 1  ol'  mi  irregular  curie,  by  mean*  of 
equidistant  ordinate*  taken  to  near  to 
each  other  that  the  portions  of  the 
curve  intercepted  bj  them  DM]  be  con- 
sidered. Without  any  sensible  error,  to 
he  short  right  lines.  A.  much  meter 
degree  of  precision  is.  however,  attained 
In  considering  the  given  curve,  on  the 
contrary,  as  an  assemblage  of  small 
parabolic  lines,  in  which  ihrcc  points 
arc  known.  Legendre,  in  hit  Eswrastu 
it  .at,  ut  iutfyral,  has,  in  certain  re- 
spects, improved  this  method.  Ii  BJ  tlsO 
given  in  several  other  modern  works. 
But  in  the  operations  of  the  most  exten- 
sive surveying,  even  in  the  mOel 
portant  of  them.  I  he  former  procetis 
may  be  -  1; i|j  employed  j  and  it  is  this 
which  M.  Cairo  uses! 

Although,  in  general,  the  area  .  : 
irregular  figure   bounded    by   a  curved 
line,  mas  be  easily  obtained  bj  a 
of  the  tiicliMi  when   the  space 

to  be  measured  is  any  right-Uned  poly 
gon.  it  is  desirable  to  select  ■  mode  of 
decomposition  which  will   lead    to  the 
end    desired    in    1 

convenient  manner.  Now,  in  lhe>e 
coses,  tho  instrument  of  M.  Cairo,  area 
following  the  process  which  be  hm 
himself  described,  abridges  but  very 
little  the  ordinary  method  nl'  finding 
the  aiea  of  a  triangle,  rectangle,  &c. 
the  bases  and   height  -  1  iwn. 

Finally,  lliongll    (lie   lllchy  Hide-    .1...    . 

not  give,  under  any  circumstances,  the 
area  of  a  plane  figure  with  the  snme 
celerity  as  the  instrument  of  MM. 
Oppikofer  and  Ernst,   il   is,  lam  ever,  of 

a  very  simple  1 itrud ,  and  ii  maj 

be  advantageously  substituted  far  the 

graphical  methods  used  111  surveying.— 

PuiMXXt. 


_ 


MBCBttAKIES. 


//WjrA/  if  IVavm  at  Sm, 

Thk     following     observations     on    the 

I  -.if  waves  in  tlif  open  Mi  were 

made  durinic  a  voyage  from   Dieppe  to 

Newfoundland,   in   the    Spring  ot   the 

present   year.     Though  evident!' 

approximations,  we   give    them   a*  an 

instance  of  !>'■•  .mil   valuable 

effect*  which  scientific  circulars,  of  the 

nature  of  that*  by  M.  Arago 

in  the  Annuaire  of  this  year,  are  calcu- 

Uteil  to  produce.     Pointing  .ml  ihe  un 

trodden  fields  of  nature,  and  desrnim •■_■ 

nks  still  wanting  to  complete  the 

chain  |of  scientific    imWigatiou,   they 

urge  oWrration  io  the  right  tUiwtlon  | 

Mgosting,  at  the  same  time,  the 

ry  render  iu  exor- 

ci»e  M»y  and  inviting. 

"As  we  hid  not  the  dip-sector  de- 
scribed by  M.  Arago,  we  eotlM  DOl  BH 
that  mcam  or  measuring  the  height  of 
waves ;  we,  therefore,  proceeded  as  fol- 
i  >;i  tin  Mtb  of  March,  the  day 
before  a  gale  of  wind,  then!  being  a 
heavy  sea,  M-  Aigromont  atOM 
Diul,  and  attempted  t.i  phiee  Iu-  eyo  in 
a  line  which  should  touch  the  ore- 
two  waves.  This  he  bund  <  1 1 ( 1 1  > - n 1 1  t" 
do.  Ho  thin  sought  to  refer  the  cre.t 
of  a  wave  to  the  honxon.  at  the  moment 
when  tho  vessel  was  in  the  trough.  The 
in  in  i  several  observations  of  this 
kind,  gOY*  l&l  feet  for  the  height  of 
the  waves.  On  the  59th,  in  the  neigh- 
bourhood of  La  petite  SoU,  two  vessels 
of  <lifTi;rcnt  magnitude  passed  very  near 
us  during  the  dny,  miming  .»  cuntre- 
hord,  and  crossing  the  waves.  The  sun 
wos  frightful;  it  may  sometimes  be 
worse,  but  rarely.  These  clreumstonces 
appeared]  favourable  for  the  uttnin- 
inont  of  the  measurement  we  desired. 
At  the  times  when  a  vossel  was  in 
a  trough  "I  the  waves,  a  position  in 
which  it  was  nearly  upright,  we  re- 
marked a  point  on  the  mail  which  was 
m  the  right  line  wnh  two  wave-crests 
in  the  interval  between  it  and  us, 
taking  care  that  our  eyes  were  lu  the 
same  right  line.  The  altitude  of  such 
a  point  on  tho  mast  above  the  sea, 
was  evidently  the  height  of  the  waves. 
Wo  estimated  the  size  of  these  Vessels, 
(and  saltan  tome  very  near  the  truth 
on  such  occasions,)  and  supposing  their 
masts  .to  bo  of  the  usual  proportions, 
the  mean  of  the  observations  made 
'  /'uWisliing  hi  the  present  ami.  otViut 
numbers  of  tliirs  Mogtuiuv.    . 


on  the  larger  vessel  of  the  two,  girt 
nearly  4*  feet  for  the  height  of  the 
waves :  tho  mean  by  the  smaller  vessel. 
gave  about  41  feet.  This  resul 
course,  affected  bv  all  tho  errors  wbiek 
we  may  have  made  in  the  • 
the  sin  vessels,    and  in  ilit 

h.  Igfil  of  tholr  masts:  but  when  sioii- 
lar  observations  shall  be  made  OH  ves- 
sels of  known  site,  and  on  whose 
marks  shall  lie  made  which  can  be  re- 
ferred to.  this  mode  appears  to  me  w 
be  tho  easiest,  una  probably,  the  roost 
accurate.''— Din.vvsir.. 

(k  a. Hi/     >./    the  Sotaf 
Rayt  in  different  Latitude*. 

Tiik  meteorological  observations  mads 

during  the  later  voyages  of   English 

iters  in  the  arctic  regions,  nave 

i  a  warm  discussion  among  some 

itai,  on  the  question,  n 

the  tolai  rayi  thrown  on  tho  blackened 

bulb  ofii  thermometer,  produce  a  greater 

effect   at   the    equator  than    near    the 

poles.    One  ,  ig.  that  the 

creases  with  the  Isti- 

tude;  the  other,  considering  Hi 

to  be  rash  and  unsupported.    Sorno  ob- 

OBI    i  Sil  John    Herschcl,  cow- 

tuunicated  to  the  AcadSmie  de*  <eifnc*i, 

on  the  3 1st  of  October  lost,  a|»|i 

restore,  definitively,  ta  the  countries  in 

nit)  of  the  equator  tho  pi 
of  which  it  lioi  boon  attempted  tod 
them.        By  mean  ■  of  a    new 
ment,  tho  a  .  Sir  John  Htr- 

schel  fouml  that,  at  the  Can. 
ilii-i'iiiuiiii  ncal  effect  of  the  solar  rays 
wai    l.'ir    1'nlir.     In  Kurope,  the  roaxt- 
rauin  never  exceeds  8S*t.— Aasuo 

The  WetA  Sett — Mar  tie  Sttrgasto. 

"Will  you  bo  kind  enough  to  inform 
M.  Arago,  who  recommended,  in  Ul  In- 
structions! for  the  lionite,   on  . 
nation,'  >  nether  tho  ntimerosi*  plants 
i  Fucta  natani)  which  are  found 
Open    sea  between   the    tropics,   really 

+,With  deference  m  Met  high  authority, 
«...  i|u  in.)  -I.  ln.vv   tin-..  InaubUsd  sspen- 
menta  ore  •i.-jinitim  of  the  qu 
hos  thq  subvert  lb.  fatsglrBBtnlTflassft 

Meteorological  Enayi,    and    which   tsds*> 
•  From  these  fiKts, 

l  i iludi .  that  the  power  of  solar  rase 

lie. n  iii  the   atmosphere  lutrtoiet    from  ISO 
tqps9m  v.  Qm  km," — Eo. 
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v<oetate  In  the  middle  of  tho  Ocean,  that 
I  n»il  the  good  fortune,  in  returning 
Irom  Cayenne,  some  tiino  before  our 
second  expedition  to  Iceland,  to  collect 
from  a  tuft  of  thi*  my  Fucui  at  )00  01 
«00  leagues  (about  1?00  to  ->00()  miles) 
from  any  shore,  a  bit  of  glow  rounded 
by  friction  (roult).  Thi*  appears  to  mo 
to  be  evidence,  that  the  plant  which  con- 
tained it  came  from  an  inhabited  i *i, 

It  the  mine  may  be  said  of  all 
the  rest-  The  bit  of  glow  is  in  the  Inst 
collection  of  rocks,  &e.  which  I  »ont  to 
the  Museum  :  in  the  'catalogue  will  bo 
found  the  latitude  nnd  longitude  of  lhi> 
•pot  in   which  the   fact   occurred,   and 

I  thought  it  proper  to  obtain."— 
Robp-RT.  Letter  from  Iceland,  July, 
1836. 

Paxrivs  Patriotism. 

Or*  the  4th  of  July  last,  the  Academic 
df.t  Scisncss  deposited  in  their  M-crct 
»rchivc».  the  model  of  a  portable  mili- 
in,  i  itogrspli,  which  may  bo  used  by 
night  an  well  n»  by  day,  together  with  a 
dictionary  of  signals.  The  inventor  of 
this  machine,  a  M.  Couliur,  did  not 
roqnoal  that  it  should  be  submitted 
to  any  scientific  or  official  examination 
by  tlto  Academy,  but  simply  petitioned 
for  the  above  cryptical  deposition,  in 
order,  that  if  an  occasion  offered  fur  i/s 
useful  employment  in  the  service  of 
the  French  armies,  its  construction 
should  not  be  previously  known  to  the 
enemy.' 

Electricity  of  Clouds. 

During  tho  course  of  tho  summer  of 
1890.  the  far  greater  part  of  the  clouds 
were  electric,  and  nearly  all  which  were 
so  were  positive.  I  scarcely  found  ten 
or  twelve  negative  clouds  among  the 
whole  moss  which  passed  over  my  ap- 
paratus. 

Tbi»  year  it  is  very  different.  Up  to 
the  present  time  (August)  the  clouds 
have,  been  generally  neutral,  and  even 
among  those  that  were  supposed  to  be 
electric  from  their  ashy  colour,  and  their 
scalloped  and  changing  edges,  many  did 
not  disturb  the  repose  of  my  apparatus. 

Tboee which  wen  awertuincd  to  i i<>-- 

Iric  were  nearly  all  negative  ,  at  least 
all  have  been  no  that  I  havo  hid  afl  op- 
portunity of  making  any  observation 
upon  since  March. 

Thi*  opposition  in  the  electrical  state 


of  the  clouds,  in  different  yosrs,  will  no 
doubt  have  the  ill.  ■-■  of  rendering  the 
problem  to  be  solved  far  more  compli- 
ed.-.1.  Bal  tin-  >•  I  Mil  small  matter, 
compared  with  the  difficulties  which  the 
sudden  or  gradual  changes  produced  bv  a 
mass  of  clouds  present.  TlMMdJAnluM 
aro  such  that  I  have  little  hopoof  solving 
even  a  few  of  them,  compelled  os  I  am  to 
operate  on  far  too  confined  a  scale.  My 
conducting  wires  are  but  about  90  feet 
above  the  surfaco  of  tin-  ground,  and  do 
noi  penetrate  it  deeper  than  40  feot. 
Tin-  ii|i|iiii.iiii-  i.,  therefore,  .-iii.-r.iiiilv 
below  tho  lower  clouds,  and  receives  the 
eleelric.nl  1 1 1 II w i !'-•  In. ill  lli.ru  only  It. 
cannot,  therefore,  inte rrogate.  the  super- 
posed strata  of  clouds,  to  ascertain  what 
belong*  to  rii'li,  mill  elm  -  in  obtain  the 
neeoixary  moans  for  the  analysis  of  the 
various  phenomena  which  concur  in  the 
formation  of  tempests.  Operations  must 
bo  carried  on  upon  u  larger  scale,  in  a 
country  where  lofty  mount  on-  would 
facilitate  tho  fixing  of  the  apparatus  at 
dill.-iviit  nltitudi-H.su  tlnit  it  might  indi- 
cate the  electrical  state  of  the  clouds 
which  Interchange  their  electricities,  I 
shall  proceed  to  quote  somo  observations 
which  may  be  useful  to  those  who  aro 
engaged  in  the  same  inquiries,  or  who 
may  intend  to  bo  so. 

My  apparatus  consists  of  a  copper 
wire,  lapped  with  silk,  and  covered  with 
several  coats  of  thick  varnish.  Tho 
higher  end  finishes  with  a  tuft  of  pbili- 
num  wire,  and  the  lower  one  is  also 
of  platinum,  and  is  inserted  in  u  well, 
In  the  middle  is  a  tmiHiplimtor  oi'  jnoo 
turns  or  varnished  wire,  or  an  eleclro- 
scope,  according  to  circumstances.  The 
electricity  which  forms  the  descending 
current  of  the  wire  being  always  of  the 
same  kind  as  that  of  the  cloud,  a  simple 
indication  of  it  i«  always  sufficient  to 
(how  that  of  the  latter. 

On  the  2nd,  3rd.  and  Slh  of  April 
last,  the  clouds  being  strongly  negative, 
the  deviation  of  the  needle  was  main- 
tained several  times  at  80°  for  four  or 
five  minutes.  During  the  6th,  there 
were  some  great  and  sudden  changes, 
which  produced  deviations  of  00°  In  the 
opposite  direction.  As  similar  reverses 
are  frequent  at  the  moment  of  electrical 
discharges  during  storms,  I  do  not 
doubt,  si thongh  I  aid  not  hear  them,  that 
there  were  several  claps  of  thunder. 
Each  time  that  the  negative  deviation 
very  suddenly  inoreased,  there  followed 
u  shower  of  rwoe  ot  tQte»Me\>»Si.  \  Wv. 
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■  .nslv  remnrked  several  time*  this    noodle  returned  h:i!f->ray:    it    lb 

>  ■  ■  '  .(  1  11...     _I a-m  •■•  nonnil      >r  ,-..'•  i      .  - 1      ,,  •  i  mil 


coincidence  with  rata  tnd  a  sudden  elec- 
trical ebaog*  In  elpuda  I  haiH  thta 
mi  li.ul  mveral  ii|>i>:>i-tiiini icsof  ranking 

in'  nl.i.ii  union.     The   rein 
of  tHe  tn  .atli.au Uhe  whole  nl  MiV,  was 
lini  -lightly  tlMtrla    The  clouds  rarely 

Mriii.nl  iiiy  apparatus  to  neat, 

On  iho  Bill  of  June,  about  4  p.  m.  1 

liml  ■  .l.-.eciuliiig  negativo  current; 
ilia  began  to  fall  at  5.  Tin-  fin  rem 
Mil!    riil    several   negative   and    positive 

change*.  The  raindrops  were  not 
:iiVitii  -i  in  tii'-  une  mauntri  thcycon- 
»unily  gave  negative  indications  by  the 
electroscope.  Oil  the  II ill,  the  com- 
meuoemonl  of » itorm  was  positive,  the 
middle  iicgaim-,  and  the  I •■iiuiuation 
became  again  positive. 

t)n    the    Ifith,    I    was    awakened   nl    a 

.  I  ii  ii  i-i  ■- 1-  |i  iat  2  a.m. — n  storm  was  raging 
iii.nr\  -pie.  I  ran  to  my  instrum  nt- • 
they  indicuted  80°,  and  n  descending 
negative  current.  Some  large  lla-lv. 
of  lightning  scarcely  produced  ID*  to  IS" 
of  diminution  in  the  deviation;  at  half- 
post  'j,  iho  negative  current  still  giving 
ii  e   (lash   occurred,  the 

needle  spun  round  on  its  axis,  and 
tattled  ai  jo*  on  tho  other  ildi ,  it  stood 
Hut  ihu'tj  seconds,  and  then  returned 
to  the  TO*,  u  before  the  Baah  The 
storm  |i:i--i-<l  nil  ai.i  iii  line  ipiarters 
past  J,  the  needle  returned  torero,  then 
moved  to  the  positive  tide,  and  retted. 

In  tho  selection  of  instanoea,  I  shall 
ie  preference  I o  i  v  nueiifihciUi 
oj  . I  iiiy,  because  the  olond  which  I  ob- 
served was  of  a  very  limited  extent,  and 
excited  some  hope  that  I  might  ascer- 
tain the  cause  or  these  anomalies.  This 
□load  bad  passed  over  the  apparatus  for 
I  fourth  oi  its  length  before  any  Ladioe- 
lion  was  produced :  at  this  point,  a  de- 
scending negative  current  of  -1*  to  5° 
:  to  take  place;  il  increased  with 
I  In.  progress  of  the  cloud.  Suddenly, 
ii  ascended  to  70°.  I  there- 
fore predicted  that  the  rain  had  separa- 
ted from  the  cloud,  and  would  shortly 
appear;  this  actually  took  place  in  n  few 
■eflondj  after.  During  the  shower,  the 
currant  continued  negative,  and  was  not 
positive  till  the  end  of  it. 

The  showers  on  the  21th  July  gave 
no  electrical  indication. 

Contrary  to  all  preceding  storms,  that 
of  the  ii h  August,  at  2  a.m.,  was  posi- 
tive in  first,  and  negative  as  it  continued. 


commenced  its  ascending  progr-' 
the  iiexl  Hash,  which  reversed  ii>  nOtil 
This   progression   coincided   v>  at 
with  the  electrical  changes,  that  I  wai 
able  l  I  decide  that  the)  "ere  sin: 
one  with  the  separation  of  the  i  di 
the  cloud.     My  Mi  ratuiharliu 

mi. inal  ncodle  injured  by  the  slf*n 
of  the  corn 

Finally,  the  last  storm,  that  oft] 
August,   pruduci  iat     &V9    and 

twenu     ii  in  •  ■>.     It  was  also  ncgativt 
ot  the  commencement  and   p 
the  .'lid.      • 

Though  confined  a*  the  sphere  i» 
upon  which  1  OM1  Operate  In  my  ob»crni- 
lions,   1   shall    continue    to    seize  every 

favourable  opportunity  of  thtowit 
on  this  obscure  subject. — Pbltikr. 

The  State  assisted  by  Scttrnct. 

Tim    intercourse  between    the    1 
government  and  the  Acadtmie  tbt  Set- 
rines  appears  to  bo  very  frequent 
the  objects  are  of  the  most  interesting 

kind.    The  applications  of  the  Acadeni) 
for  moans,  for  authority,  for  ncecst  to 
documents.  &c.  are  ne 
and,  on  the  other  side,  no  branch 
administration  ever  ventures  to  decide 
upon  a  measure  in  which  the   n 
ami    applied    sciences   ean   furnish   ..ay 
infoi  in  ition,    without    nskii  g 
formation,  or  soliciting  ttdvt 
Academy.      We  have  already  given  one 

iuatanee  at  p,  48-1.     Here  is  another, 
demanding  a  more  extensive   rang*  uf 
inquiry,  and  an  extent  of  labor; 
animation  and  comparison  which  would 
terrify    many    an    F.R.S.    amoE 
countrymen. and  Induce  himtoa'' 
his  initials  rather  than   cxposo  binAett 
to  be  so  questioned  and  set  to  work. 

The  Minister  of  Finance  thus  writes 
to  the  Secretary  of  the  Academy:— 

"  Sir,— The  Commission  directed  b« 
the  Ordomonce  of  the  King,  dated  the 
29th  March.  1336.  to  examine  il 
be  any  ground   for  altering  or   u 
ing  the  conditions  of  Article  219  of  this 
Code  of  Forest-law  relating  to  (hi 
iug  nf  the  woods  of  individuals,  having, 
in  the   sitting   of  the  nth    Jun 
taken  into  consideration  various 
in   statistics,  in    meteorology,   and  ad- 
ministration,  were  of   opinion  that  in- 
formation might  be  usefully  reqi 


from  the  various  ministers  and  public 
Tiie  noedle  moved  gradually  towards  u.\«l\\ce&,  'ixota  vV.  ycaCects.  and  from  the 
raaixiriiuiji,   a    Hash   occurred.,  ai\e\.  v\\e\  Acad»mie  "Us  Scwiwe*. 
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"  The  minutes  of  this  silling  which  I 
i'l-fur*  me,  oontain  Inttrtu 
request  of  the  Academy  the  solution    i 
Ihfl  following  meteorological  questions  : 

"I.  Ate    there    existing  in   Franco 
ihcrmom.trirul  obMI  vntions  from  which 
ii  eon  I."'  deduced  Uki!  tin.-  temperature 
i.  constant ;  or,  on  the  contrary,  that  it 
varies?  Does  the  snow  lie  a»  long  on  the 
i  ii»of  mountain-. »-  it  formerly  did? 
From  the  earliest  lime.' described 
uiry  to  the  present,  have  the  sea- 
sons  of  harvest,  of  fruit-time,  and   of 
the  vintage,   undergone    any   ohange  ? 
Have  they  not  in  some  purlu-nliti  Inriili- 
ties  ?     Is  rain  more  or  less  abundant  ? 

"3.  Is  the  lull  or  snow  as  area)  u 
during  the  laal  century  "-  I-  there  any 
diminution  in  springs  which  can  be  at- 
tributed to  the  felling  of  woods? 

•■  -i.  In  districts  catch  wore  formerly 
exempt  from  bail,  are  the  effects  of  it 
Injurious  at  the  present  day  ? 

"  J.  Has  it  boon  observed  that  the 
frequency  of  storms  has  increased  since 
the  destruel of  the  forests? 

•',6.  Have  inundations  of  rivers  been 

S eater  and  more  sudden  than    before 
e  Revolution  ? 

"7.  Has  the  direction  of  prevailing 
winds  been  changed  by  clearing  away 
tin;   u Is?       A  iv    lhc\    iim, iv    violent? 

more  destructive?  more  insalubrious? 

"8.  Are  the  beds  of  rivers  sensibly- 
elevated  ?  If  they  are,  what  is  the  an- 
nual amount  of  their  rise  ? 

•'  1  shall  be  obliged  by  your  submit- 
ting these  various  inquiries  to  the  atten- 
tion of  the  Academy  and  its  correspon- 
dentfl  In  the  departments,  and  to  com- 
municate the  result  to  me."' 

The  Academy  appointed  a  Commis- 
kiiiii  to  carry  the  leanest  of  the  minister 
into  efTect.  This  commission  consists 
of  MM.  Dulong,  Arago,  Gay-Lussac, 
Silvestre,  Guard,  Mirbel,  and  Costaz. 

Easy  solidification  of  Carbonic  Acid. 
— Extraordinary  artificial  Cold. 

After  having  examined,  in  succession, 
ili.-  various  properties  of  liquid  carbonic 

aciil, — its  specific  gravity,  which  is  so 
variable  that  between  88°  and  8fi°  it 
.nil-  through  all  the  scale  of  densities, 
from  that  W  wiiter  to  that  of  the  ethers, 
— its  dilatalnlity.  four  limes  greater  than 
that  of  air  itselt, — 'the  pressure,  and  the 
weight  of  its  vapour, — its  capillarity, 
and,  above  nil,  its  compressibility,  a 
thousand  limes  greater  than  that  ol 
WUtt,    I    iros  induced   to  determine 


exactly  the  uniform  and  constant  law, 
which  connects  these  phenomena,  and 
which,  at  the  first  glance,  appeal  in  lm 
quite  indopandmi  of  each  other.  Br 
means  of  a  very  simple  apparatus,  1 
can  now   produce  instantaneously,  and 

with  ci ii),  lump*  of  solid  carbonic 

ucid,  weighing  4  to  J  or.  troy.  The..- 
will  probably  be  of  some  utility  in  ex- 
l»  i -nil. ■ntal  chemistry. 

My  early  experiment*  on  cold  Woro 
mads  by  directing  a  jet  of  liquid  car- 
bonic acid  oitlii-i  n;..ii  the  bulb  of  a 
fiieric<..incter.  or  upon  tMics  in  which 
the  substance.  intended  to  DC  exposed 
to  the  action  of  cold  were  enclosed  Tin- 
mode  has  the  disadvantages  of  wasting 
a  large  quantity  ol  icia.  Rod  leaving 
SOntC  uncertainly  as  to  the  niauimnn  01 

cold  produced.  The  abundonoa  nnd 
fin  ihtj  with  which  I  can  new  obtain 
slid  aarbenia  acid  has  furnished  me 
With  .i  mode  of  experimenting  l'.ir  more 
preferable. 

The  bulb  of  a  thermometer  being 
inserted  in  the  centre  of  a  small  pleot 
of  solid  carbonic  acid,  the  index  will,  ut 
the  ond  of  one  or  two  minutes,  become 
stationary,  and  mark  — 130"  F.  (=  168* 
below  the  freezing-point). 

A  few  drops  of  olher  or  of  alcohol, 
thrown  upon  the  solidified  mass,  produce 
no  appreciable  modification,  cither  mora 
or  less,  in  the  temperature.  Tin-  ■  t  !..-»- 
forms  a  mixture,  partly  fluid,  and  of  the 
consistence  of  sodden  snow :  but  the 
alcohol  uniting  with  the  solid  carbonic 
acid,  congeals,  and  produce*  hard  and 
brilliant  ice,  of  a  denii-transpurcncy. 
Tliis  congelation  of  anhydrous  alcohol 
takes  place  in  the  state  of  union  only ; 
If  the  alcohol  be  preserved  isolated  in  a 
silver  tube,  in  the  middle  of  a  nan  of 
solid  i  lied  acid,  it  undergoes  nochiingoof 
form.  The  mixture  of  alcohol  anil  solid 
carbonic  acid  begins  to  melt  at— 121"  F. 
(=  15.tc  below  [he  freezing-point).  Ar- 
rived at  this  degree,  the  temperature 
sutlers  no  further  change.  So  thai  at  this 
extreme  limit,  there  may  be  obtained 
a  point  as  fixed  as  that  of  melting  ice. 

If,  after  having  formed  a  little  cup  of 
solid  carbonic  acid,  und  about  Jos.  trot  "l 
mercury  be  poured  into  it,  the  metal  will 
b(  ie«n  to  congeal  in  a  few  seconds, 
and  to  continue  in  its  new  form  so  long 
as  there  remains  an  atom  of  solid  car- 
bonic acid;  that  is  to  say,  during  twenty 
or  thirty  minutes,  if  Ibe  weight  of  the 
cup  be  nearly  i  oz.  troy. 

1  Yvavc  fttiA  Wvw,  vwi  •a.Wvvuw  viv  <sOsss« 
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or  of  alcohol  <loca  not  increase  the  actual 
dflsrw  at  cold;  but  by  giving  ID  >l> 
solid  carbonic  acid  the  pro] 
wetting  the  bodies,  anil  adhering  more 
intimately  to  llioir  surfnee*.  these  sub- 
ataooet  greatly  augment  the  MgnriBl 
effect  One  volume  of  solid  carbonic 
acid,  upon  which  has  boon  poured  a  few 
drop!  of  other  or  alcohol,  can  then  con- 
geal 15  to  20  timaa  ill  weight  "I  mercury. 
I'll';  rapidity  with  which  the  OoUdifl- 
cation  of  the  atamuj  bokw  plnm,  the 
musswlii.'li  in bJ  bo  acted  upon,  luln.-li. 
Willi  fiicililv.  nmy  exceed  half  a  | 
ami  iho  permanency  of  tho  ehutiKe  of 
:  which  may  bo  maintained  as long 
a>  tleMred,  by  merely  taking  ll> 
caution  to  place  the  metallic  button  on 
»  bed  of  solid  carbonic  acid.)  induce  mo 
to  believe  that  this  mode  of  solidifying 
morcury  will  henceforth  be  substituted 
for  llioou  which  have  Im-.-ii  in  one  to  the 
present  time. — Tiiii.ohikr. 

Frozen  Mercury. 

M.  Dolono  exhibited  lately  to  the 
Acailtmie  des  Sciences  a  Tnass  of  mer- 
cury froien  by  tho  pronoaa  of  M.  Thi- 
loner*,  which  weighed  about  1  lib.  troy. 
•  See  p.  493. 


Temperature  of  tin  Get/ten. 

Tn»:  temperature*  of  the  Geysers  (b* 
mponi  ..  lu»»e  ktelj 

been  token  with  great  care  by  M.  Lot- 
tin.  Unit  of  the  Great  Geyser,  at  .tout 
60  feet  deep,  wirn  found  to  be  847*  r'abr, 
=  -is°  above  the  boiling-point,  The 
Qt  ftnV, :  ituatcd  close  by,  at  about 
60  foct  deop,  gate  232°  Fahr.  Water, 
at  the  surfucc  of  the  ground,  in  a  small 
hole,  was  fouud  at  u  temperature  if 
'Jit'.— Robsbt.  Letter  from  Iceland, 
July,  i 

Patent-Late  Gneranc*.     No.  X. 

Thi  |>  I  on  the  inraalitt 

genius  of  Britain  during  the  Dim  at 
year,  up  to  tho  20th  ult.,  in  the  scape  of 
government  stamps  ond  fe*»  on  patents, 

tmODOt  t0  Don  than  £42.000! 

N  B.  This  mm  has  been  pud  in 
rtaihj  money  on  taking  lit*  first  steps, 
and  as  many  of  the  inventor*  are  pear 
men,  (OjMrafAutJ  and  a  great  nun 
others  of  them  persons  to  whom  it  would 
berery  inconvenient  to  nay  at  least  £ifln 
down,  they  have  been  obliged  to  go  iato 
debt,  or  mortgage  or  dispose  of  their  in- 
ventions, either  wholly  or  in  part,  &c. 


NEW    PATENTS.    1836. 


N.  B.— The  Brit  fin!.-  nnnev-.l  i.i  nuh  Patent.  Ii  that  pi>  »Mch  il  «  u  k»W  >ud  giuUd;  tk»  nn»l 

thai  iiiiqi  before  which  tin  SpreloestUio  mast  be  ikllvored  and  enrolled. The  al>lir*tl«tlo«  >v. 

Comn..  glg-olrlsi  thai  .  "a  communication  ftura  »  totolfner  ra.minj!  .ii 


Novxmiikr  cont. 

268.  Willi*  v  Smjath,  Isun-Orecn.  Soil., 
Loce-makeri  for  improvements  in  pro- 
dnh|g<  iiiliroiclery.iiriirnniiK-iiHon  muslin*, 
Bilks,  unrl  certain  other  fabrics.  Nov.  38. 
—3far  28. 

-■ ' ■  J .  IlUXaNHBI  STodtin,  Bordeeler 
Mirks,  and  Hbnbv  1  i. .«•  .•■■■..,  I'n  mil 
Walls  Iron-workB,  Birmingham,  Want,, 
Gents. ;  for  improvement*  in  manufacturing 
rivets,  screw  blanks,  and  other  article*. 
Nor.  29.—  Moy  29. 

Total,  Nm\-kmbkr...22, 

December. 

266,  David  Nimos  Carvami..,  Flwt-st., 
Lontt.,  Bookseller;  fur  iuipi 
propelling  <>r  moving  •..--».!>..  and  OUStf 
flouting  bOfllat,  on  water,  ■ml  carriages  on 
lain),  which  improvement*  uv  npplicable  to 
Wtaaailk  and  other  purpose*.  Dec.  3. — 
June  3.     /■'or,  Conim, 


268.  ItunsnT   Ahmstbonc,    Stoncbotat 
l>i. -in,  .  I tOI  ■■(    Mr. Iiriii.  j   f.-r  improve- 

in  the   watti  ■[■•■ 
dering  "i  mere   j^nerally  applin.i 

»»Ur  and  other  substaiiev*,  and  M 
u  ui.iiIt.-  power.      Doe.  S. — June  3. 

287.  Moan   Pools,   tha   PaUmt-Ofles, 
I.iin-iiln'-lnii,     tlikUs.,    (IrtiU;    tot    nsv 

for  11  method  of  generating eetw, 

SppUcsbll  to  rsrlous  useful  purpnstw.   Dee. 
,'l,      .1  mix  3.      Fur.  t'omm. 

288.  JaMV   Comw  :  '-J>Ue*i 
Limerick,    Ireland,    frofewwr   irf 

for   Miijir.ivi  in.  ..t  ■  in  mduobg  iiarmoale 
sounds  mi  the  harp.      I  fc  ■■.  :■■.  -June  3. 
.:ilti,   .limn   1'i.nKi.v..    KltTt-st.,   JUwiit, 

Enrii r:    U,r    improvement*   lu    suain- 

•  agJoMsii  lornaeee,   tad    i«>ile»e, 
srbleh  improTemeat*  »"•  applicmble  to- 

purjiostw.      Dec.  3. — Jm 

270.  Qaoaua  SuLurax,  Morley'*  Uobl. 
Charing-Cro**,    MxtUiw.,    Gent  I     for   im- 

MWWnU    Vft   vnwliiilerj      fur 

ftwvia,    Vitii.'l.— J\a*'i.    Evt.i 


NEW   PAT: 


271.   IIzxby   Booth.   Liverpool,  Lane., 

Eso,.  ;  for  improvements  in  the  construct'!.  .11 
■M  arrangement  of  railway-tunnel 
worked  liy  loeumotive  engine*.     Dae.  '■'. 
Jun. 

2 Tit-  Thomas  Dos,  -Inmw-Bt.,  Golden. 
*jr..  .Wi.f.i>.,  Gc-nt.  1  for  improvement*  in 
preparing  and  drying  grain,  seed*,  or  ber- 
ries, and  for  manufacturing  th.in  into  their 
«oven»l  products,  which  improvements  are 
■  lit.-  tO  ..thcr  useful  purposes.  Dec. 
3,— June  3. 

373.  William  Bkya.vt  rind  Edwaiid 
Jaw.  Plymouth,  Drvo».,  Merchant*  and 
Co-partners,  being  of  the  lieople  called 
Quakers  t  for  improvement*  in  (lie  manu- 
facture of  liquid  and  pnxte  black  inn. 
introduction  of  india-rubber,  nil,  and  Other 
article*  «inl  thii.ir-.     Dee.  3.— Feb.  3. 

174-  Wn  11        II  1  .  Windsor-place, 

1  ,   ifi././r  ,  Gent. ;  for  improvemente 
in  baokV.iii.lmi;.     IV*.  7. — -I'""  7. 

27ft.  Hksrv  Ascot  k,  Mi.mit-pleaeant, 
Liverpool,  /-«/«-.,  OiTil-Unginaer ;  fur  im. 
peovetiii.'iitK  in   tin  f    w»t«r  fnnu 

ninea  and  oilier  deep  places.     Dee.  9. — 
June  1>. 

87C-  r'axnawe  Burt  Zisv.kk,  Jun., Craw- 
for.i-i.,  Haryleln 1/. ,/./.-.,    Beq.  1    for 

1  in  in-  nf  »  leaf  of 
a  certain  plant,  w>  a*  to  pniduei  »  liliroui 
iOhetan.i'  ii"t  hitherto  used  in manufactures, 
and  its  application  to  various  useful  pur- 
pose*.    Dec.  9. — Juuu  0. 

277-  Samusl  Pkatt,  Pccklmm-ryc,  Surry, 
Gent.  1  for  improvemente  in  the  construc- 
tion of  kn.apw.-ki>,  portmanteaus,  bags, 
boxes,  or  cases  fur  travellers.  Dec.  9. — 
June  !>. 

87«-  LXMIKL  WltLLMAN  Wwoiit,  Man- 
cheater.  Lane,  Engineer;  for  improve- 
ment* in  machini  ry  or  apparatus  fur 
ing  or  nlninring  limns,  cottons,  or  other 
fabric*,  goods,  or  other  fibrous  substances. 
Dec  9.— June  9. 

379.  John  Yates,  Liini'liouee,  Middi,, 
for  improvements  in  tram-roads,  or  rnil- 
siji,  and  iu  the  wheels  or  other  parts  of 
carriages  to  be  worked  thereon.  Dec.  9. — 
June  8. 

200.  Gbor.je,  Marquis  «r  Twxkueialx; 
for  an  improved  method  of  malting  tilca  for 
draining  toles,  house-tile*;  flat  roofing-tile*, 
and  bricks.     Dec.  9.— Feb.  0. 

2(11.  Jous  Millisg,  Liverpool,  Lane, 
Engineer ;  for  improvements  ill  locomotive 
su-ani-cngincs,  to  be  used  upon  railways  or 
other  roads,  part  or  parts  of  which  improve- 
ments aro  also  applicable  to  stationary 
steam-engines,  and  to  machinery  in  general. 
Dee.  10.— -June  15. 

2112.  Richard  Thomas  Bxck,  Little 
Stonhom, Suffolk,  Gent.;  for  an  BBftOfld 

■pint Him  far  obtaining  power  and  mntionj 
to  be  u*cd  as  a  mechanical  agout  generally, 


v-i.i.li   in     intends    to    denominate   Rotie 
Dm,  IS.— June  I*.     For.  Coram. 

2ii:>.  Wm  mam  SitAant,  Glasgow.  .V.  II., 
Merchant  j   for  improvement  i 
m.  nt ..(  eottnB  WWOlj  in  preparation  for  111a- 
nufacturtng  the  anmo  into  yam  and  thread. 
Doe.  1  A.— June  14.     For.  I'ontm, 

2414.  Roaxar  Waltxii  Siiimuii-..  Booth 
Shield*,  Durham,  Agentt  for  improvements 
In  the  manufacture  of  plate-glass.  Dee. 
I  A. — June  IS. 

280.  .Tame*  Tabjiv  Hxrnn  Al.in-il.ni. 
Urrkt,  Surgeon;  for  an  improvement  in  the 
constructing  of  chair*.     Dec,  14. — June  18, 

MA  Thomas    Routlxdox   and    Elijah 
Gallowav,  Water-lane,  Loiul.,  Gent*.  ;  for 
Improvements  in  cabriolets  and  omnibusscs. 
June  19. 

287.  Thomas  Elliott  IImuu-.v,  Whit- 
burn,  Durham,  Engineer  1  for  improve- 
ments in  locomotive  engine*.  Doc.  21. — 
Jun.    11, 

'.''III.    Asnnxw     SMITH,    l'riu.-.«--.t.,     Si 
Martin's,  Westminster,  .1 
for    improvements    in    the   construction  of 
standing  rigging,   and   stay*   for  ship*  and 
vessels,  and  iu  tin     nstkod   oi    Bttbi  0t 
using  il,  and    in    ll".   cnM  ruction  Of  chains 
applicable  to  varii.iii  purpow.H,  and  111  nut- 
..r  apparatus  for  making  or  BUBO* 
nurturing  such  rigging  and  <:.  > ; 
—  .Inn. 1  21. 

2BI).  John  Cihhhtox,    Main 
improvement*  in  the  construction  of  .  1  lin- 
den used  in  carding-eiigUies,  employ  1 
cording  cotton,  wm.l,  ..ill.,  inul  ..thcr  librout 

niai.  mil. 1.     Dm  II,  —  .inn.'  21. 

290.  Jamk«  Pottkr,  Manchester,  Lane., 
Cotton-spinner;  f..r  iuiprot.  in.-nto  in  spin- 
ning-machinery,  Dec.  21. — June  21. 

Swim. 11  I  -.  M  .n,  In    .1.  I 

J.nii,:.    Manufacturing  Chemist  l    for    im- 
provements   in    the    proo***t   of  en. 
Ili,    ,|,  composition   of    inurhi.     of     '"li.    Ot 
common  salt.     Dec.  21.— Juno  21. 

202.  Gjsoaoi  HoioiiTos,  High  Holborn, 
Mul.h.,    Glass    Merchants    for    fan] 
raente  in  the  construction  of  lumps.     Dec 
l  21.— June  21.     For.  C'omm. 

298.  Stxdmak  Gii.lkit,  Guildford-st, 
(■.•nt..  and  JOHN  Ciiai'uis,  l'ii.l.linnion, 
Merchant,  .Vi.M.r. ;  for  ImpfOIMMlf*  in 
that  description  of  vehicles,  called  cabs. 
Dec.  21.— June  21. 

294.  William  Gookaux,  Btoltt  I'li'.r, 
HV.iv.,  Chemist:  I'"  hBfrOTad  upparutui 
for  decomposing  common  salt,  and  for  con- 
densing and  making  use  of  the  gaseous  pro. 
duct  of  such  decomposition,  also  certain  im- 
provements in  the  mode  of  conducting  these 
processes.      Dec.  24 June  24. 

290.  Bhnnki  Wiiuin .inn 
Gent.  ;   for  an  improved  mode  of  nrinttng 
certuin  colours  on  enlicoea  and  other  fabrics. 
Dae,  Si.— Juno  24. 
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INDEX. 

Aciduiy,  Imperial  and  Royal  at  Brussels, 

Arago,  M.,Quostlons  for  Kilutionhy  <>(>»/.,) 

'.  ill 

—^—  Barouiet.  1.  mean  bi  Ighl  of  the,  383 

Add.  valuable,  for  Engravers,  336 
Atrilonu  bodlc*,  cloaaincatiou  ..1.  120 

• InHiniiceof  wimlxuii  thi',  383 

Biol,  ,M.,  mi  tli,   ph,  :i,,moii»  of  the 

African  Desert  Saliorn,  recent  aecuiint  of, 

sen,  400 

no 

C'urrouts,  cauwof,  471 

Air,  wh«a  favourable  to  evaporation,  128 

the  miMt  remarkable,  471 

Alcohol,     stationary    tcnipemture  of,    on 
heated  metals,  172 

Atlantic  .tin)  the  I'm,  die,  MB> 

miuiicnlion  lietw,  hii,  474 

Alio, ill. io..     dl  n  1  iln-.   1  ■  - -1 1.  417  to  -13« 

Falling  star*,  liuudiv.U  of  IbMMtBd  1 

dmmairt  of  the  llureau  tltt  Lonffl- 

III  America,  M 

ftato,  t» 

Falling  star.,  301 

Arago,  M.,  hU  contributions  to  the 

Hales,' cauw  or,  300 

Annu'itn1,  433 

Lijfllti.in-:,  390 

Astrological  (noli),  417 

Luiiiii -  Met.-op-,  300 

A9triniuuiir.il  Society,  the,  4S0 

Intensity,  Magnetic,  observations  on, 

jiitr\mumtsche$  Jahrbuch,  4211 

MB 

Bntch  Annual. ttenteof,  1:11 — 430 

Magnetic  N.cll.  ,  diurnal  variation! 

British,  eharnrtcr  of,  t32 

,.,|  it,  ,  1, -ciina lie  11,  Ml 

GnuutUiMci  ties  Ti'tnt,  -1 1  ** 

Magnetic  Needle,  inclination  or  dip 

Ecatc  pu/i/tiu'liut^m',   candidal'-*,    biO 

Equinoctial    line  explained  (note), 

of,  38ii 

Magnetism,  387 

423 

Mas*  ti-ui.  problem  iii,  sun 

French  elementary  idantifle  works 

Marine  current.,  471  to  478 

(not.-).  4:i:i 

Meteorological  observation?,  307 

Gregory,  Dr.  Olintluis,  431 

Rain  In  |  el,  ar  »l.y,  380 

Muskclym    ami  Meyer,  41!) 

Rain,  observation-  mi,  38ft 

Moon-culminatinc.  ?,ljirs  (  note),  425 

Rainbow,  plienoliieiiKii  of  the,  30ft 

Moon  Mid  Partridge,  417 

Sen,  phenomena  of  Blu,  400 

Nautical,  append!*  to,  420 

Sea-wuter  from  great  depth*,  itii) 

Nautical,  cunt,  11I.,  of  tin-,  422  to   134 

Sea  ,,f  weeds,  or  n»  in  lean,  470 

Nautical,  execution  and  price  of  tile, 

Tlienual  Spr'ueo, ;  Aix,  in  1'rovnice, 

420 

301 

Nautical,  object  of  the,  420 

Trade  winds,  300 

^—  Nautical,  origin  of  the,  41y 

Winds  ISO 

Nautical  luidf.Vi/iiumju/ii't'  den  Tfrmt 

Zodiacal  light,  303 

eompaXI  '1,  427 

Ara;;,,,  at,  on  tin-  BoUrBayt,  490 

Object  of,  417 

M.,  on  the  Spectrum,  111., 

Paris,    meteorological    observations 

Areas,  Enstastaaeoui  oalotuatiofl  ofi  CB9 

at  (nole),  428 

Asia.  Central,  new  map  of,  822 
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Infant*,  BtHl-Mn),  proportion  of,  1114 

Ink,    lll.lohMo    «  Mill,::.    407 

ZoJc,  to  prey  ui  i/.ioiiiiii-  mouldy,  74 
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ments, 192,  193,  202 

Ronnie,  Mr.,  Inn  experiments,  193 

Resistances,  192,  193 

Rupture,  form  of,  108 

Strength  gained,  195,  199 

Tables  of  strength,  197,  198,  201 

Tredgold,  Mr.,  on,  107 

In.,,    Steam-hoiit,    magnetic    experiin.  nls 

in,  4  17  I..  I,'.] 
Iron,  r.tiivolvp..  plates  of,  73 
l-i'liil,  the  Malt-mountains  of,    14 
Kickx,  M.,  on  the  geologv  of  Belgium,  08 
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Lady,  valuable  donation  by,  to  aacJentifio 

institution,  109 
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I. i-vl.. iiiril.     Prides-sur,     Ins   Mat  In:  malical 
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l.iglit,  immutable  nature  of.  320 
Light,  indelinilely  produred,  414 
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London  (Jnivenity,  charter  of,  479  to  482 

l.niivMui,  tin   ancienl   UniversitN  of,  01 
Lunar  inllueiiie  on  the  weather,  174 
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To  construct,  55 
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steam-ViOBk,  tcyin.  <A,  W\  v>  ttfe 


508 


|M>BX. 


5ym»  of  Multiplication,  Division,  fee,  MO 
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Sign  "i  snulfty,  231,  233 

Sign  of  inliiiity,  221,  9 

Symbol  of  dl' i,  331 
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Slllllll.l    ,lf    Illultipll.-lltlOII,    330 
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——  Academy  of  Sciences  at  Paris,  steam 

experiments  by,  124 

Apparatus  for  experiments,  1 1 7 
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tUurotb'aexperinwnta,  117,  110 

Perkins's  repulsion  experiment,  121 

Hollering  water  bom  pWWMfa,  117 

Sal.tv-vulve,    li.ti.Ic.l  mill    6tnlii.iiuii'v, 

123 

Steam,  clastic  foree  of,  on  working 

prewun-M,  1214 

Steam,    pressure*  and     tensions   of, 

table  of,  124 

Steam,  surcharged  and   unsaturated, 

117.  118 

Vaporization,  but  of,  120 
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highly  heated  metal,  117.  119 

Efficiency  of  finable  .lues  on,  4114 
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1'iitncnt,  487 
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variation  of,  342 
Technical  words  in  the  arts,  24(1 
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tut.-,  40B 
Tide,  the,  a  true  barometer,  400 
ToiptiO,  visible  8|>tvrks from  the,  250 
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Ecliptic,  position  of  the, by  Mr.  Air;, 
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Greenwich  Observatory,  instrumento 

M,  by  Mr.  Rie.au. I,  401 

Hull, •■.'-.  Cornet,  .ilwerratton-.  0 

dipt.   W.   II.  Sins  tin-,  HI-' 

Jupiter,  on  the  time  of  rotation  of, 

l>\  Mr.  Airy, -1117 

Jamtan    mass,    value   of,  by  Mr. 

',:,,,  :i:i:; 

Kepler's  problem   by    I 

calculus,  solutions  of,  by  Mr.  W.  H',,1- 
lace.  SOS 

Mural  cirri.',  nt  the  Armagh  Or**- 

vntorv,  deserilwd,  bj  Dr.  T.  R.  Robin- 
son, 300 

Standard  scale  of    the  Soci.  I 

M-.   K.,1.,,  :t:i:i 

Tripoli  stone,  organic  origin  of,  Ml 

Van  Bredo  and  Van  Hees,  MM.,  on  Ow 
geology  of  Belgium,  88 

Van  S,.iii,l.-n.  .M.,  libs  moteorologicol  ob- 
servations, 02 

Vandc-riuii.li.il,  M.  Philippe,  his  scrriiw 
i,.-..,  I.  ■  _..<;; 

VujM.ur.  a.pii.ius,   how  condensed  in  tbt 

hi ■panre,  180,  131 

u r   steam   ,,i    water,   when    dry  «»] 

inrnub* ,  188 

and  gas.--,  iliKti:ii-i,,,ii  ,,!,  IJii 

Of   -uline  «. lull,. n»  .-ilel   ..f  water,  24} 

Vaporization,  example  nf,   127 

hi,  how  n-lreHlieil,  130 
V, -r.-iii-i.i.  0O|  245 
Vei-ua.-ular    rnHBffl|     preference    of,    In 

.  not     188 

Virb-I,  M.,  im  -.  413 

Volcanic  eruption  of  CooegQin*,ta  8m  btj 

nf  Ki.nheca,  284 

seen  from  San  Antoni...  888 

I  nil-  i  si:...  k,  amount  and  annual  a- 
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(iiA.-riiin.-iit,  r,  porl  to,  DU  tie 

.-i,,n  of  Hi.-niu-l„,ilers,  114  to  134 

LettL-iM-pateut  Bill,  abstract  of,  7*i 
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Warwick  Vase,  I ■  r . . 1 1 .-.. -  original  of  ll 
W met  ii  ml  -,l  in  mf.  188 

Habits  nml  prop,  rtlea  of.  133 

Motion  ..('  mi  In-lit.-, I  -.itiiacca,  IBS 

Waves  ut  -.a.  height  of,  49(1 
Weed— in.  Mar  ,1.-  Sargasso,  400 
Wells,  bored,  or  Artesliui,  17* 

bored,  il  QreneUe,  400 

WSrc  a  baa  nucleus  for  crystals,  301 
Writing  iul<,  indelible,  407 
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